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Automatie Tank Punching and Shearing 
Machine—Triple Head Frame Slotter. 


We present on this and the succeeding 
page illustrations of some recently designed 
tools by Bement Miles & Co., Philadelphia, 
Pa. The first of these is a machine for au- 

matically punching the rivet holes and 
shearing the edges of steel or iron sheets for 
tanks or similar work, its capacity being to 
punch a 3” hole in 2” steel, shearing and 
beveling the edge at the same time, and auto- 
matically spacing the holes at any required 
distance up to 2’’ by sixteenths of inch. The 
angle of the bevel is 70 degrees, 7. ¢., the 
shear is inclined 20 degrees from the verti- 
cal, and a side shear cuts the scrap into 
short pieces. 

Both the slides are worked by levers, 
which carry at their rear ends rollers which 
rest upon cams that are upon a single shaft 
driven by the large spur gear seen 
between the heads. The cam rollers 
are placed centrally within the levers, 
and in line with the center of the 
slides, so that there is no torsional 
strain or side thrust whatever, sup- 
plementary 
return cams 
being used 
for the 
lighter duty 
of raising 
the heads. 


rapid traversing motion to the table which 
is driven separately from the countershaft. 
The machine can, of course, be built to suit 
any requirements, but is usually made with 
bed 43 feet long and platen 25 feet to ac- 
commodate sheets 22 feet long. 


The second machine is for finishing loco- 
motive frames. It consists essentially of a 
bed 36 feet long, on which the frames are 
placed, three sliding heads being gibbed to 
this bed at either side, so that a space 343” 
wide and 23” high is provided for piling 
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feed take place at the top of the stroke when 
the pawls are reversed to change the direc- 
tion of feeding. The cams give motion to 
the slotted levers seen above them, two feed 
rods being attached to these, one for giving 
motion to the saddles on the cross-rail, and 
the other to the head along the bed, the 
mechanism for this being readily under- 
standable from the engraving, as is also that 
for the rapid traverse of the heads along the 
bed from the splined shaft in front. 

Just below the cross-rail in each head is a 
swiveling joint by which the cross-rail can 


The Behavior of Liquids at High Tem- 
peratures, 


By Proressor Josern Torrey. 


In the AMERICAN Macuinist for Feb- 
ruary 23, 1893, there appeared among the 
Questions and Answers the following : 

**Can water be vaporized without allow- 
ing room for expansion; or could steam, if 
kept at a high temperature, be reduced to 
the space it occupied as water, and still be 
steam? Or, again, suppose we have a 
closed receptacle of great strength filled 
with water; we heat it to redness; what is 
the result, highly heated water or steam 
under an enormous pressure ?” 

Ansiver.—‘* You cannot convert water into 
steam without leaving some room in the 
vessel for If the vessel is com- 
pletely tilled with water, no steam will be 
formed, even if it is heated to the highest 
temperature that metal can stand. If under 
these conditions the allowed to 
escape it will rush out in form of steam, 
and a portion of the water remaining in the 
vessel will at once be formed into steam of 
a __ definite 
pressure, 


steam, 


water is 


depending 

on the tem- 

perature.” 
This ques- 














tion at once 








A crank 
and lever 
attached to 
cam 
give 





the 
shaft 
the motion 
for the spac- 
ing, which 
is done by 
a ratchet 
and pawl, 
the latter 
being auto- 
matically 
lifted at the 
return 


Stroke to 
avy oid all 
liability of 


any return 
motion of 
the wheel. 
From this 
ratchet a worm is driven which gives motion 
the cross-shaft passing under the platen, 
this shaft carrying a double pinion which 
in be adjusted to take up all lost motion. 
By loosening the hand-wheel and moving 
the lever at the top of the punch slide, the 
punch may be brought down to the work to 
test its setting at starting, a supplementary 
Slide being provided for this. The hand- 
crank at the left of this head operates a 
lutch, by which the motion of the heads is 
controlled. It is not connected directly to 
the clutch, however, but moves a cam 
Which, in turn, controls the clutch, always 
releasing it when the slides are at the upper 
end of the stroke. 
Convenient facilities are supplied for 'fast- 
ening sheets to the platen, and the device 
wn on the floor in front of the machine 
for holding angle-irons to be similarly 
perated upon. The shear can be thrown 
it of action when desired. There is a 











AUTOMATIC TANK PUNCHING AND SHEARING MACHINE. 


frames, the stroke of the rams being 21’, or 
sufficient for five 4’ frames. 

Each head is virtually a crank shaper, 
with the saddle so placed on the cross-rail as 
to give the ram a vertical stroke, the usual 
Whitworth quick-return motion being pro 


vided, and also the usual facilities for 
changing stroke and vertical position of 


ram, which is counterbalanced by the lever 
and weight seen at the top. 

Running along the side of the bed at the 
rear is a splined shaft driven by the pulleys 
at the left, motion being taken from this 
shaft for each head by means of bevel gears 
which drive vertical shafts, these in turn 
driving the horizontal splined shafts, which, 
by means of pinions, give motion to the 
large crank gears, and also to the gears to 
which are attached the feed cams. These 
cams are adjustably attached to the gears, 
and by means of the circular slots and bind- 
ing bolts seen, can be changed to make the 


be placed at the proper angle for the taper- 
ing side of the pedestal jaw. 
are provided, one giving eight and the other 
The 


length of bearing of the heads upon the bed 


Two speeds 
eleven and a half strokes per minute. 


is about six feet, and the proportions of the 
parts, driving power, range of feeds, etc., 
are such as to adapt it specially to the heavy 
work for which it is intended. 

SS 
Mr. L, C. Sharp, who will be recognized 
as a frequent contributor to our columns, 
has become interested as a partner in the 
Omaha (Neb.) Electrical Manufacturing Co., 
which manufactures and deals in electrical] 
machinery and supplies of all kinds. 

— EE 

The Neuve de Julio, from the 

Argentine Republic, now here for the naval 


cruiser 


review, is said to make 234 knots with com- 
parative ease. She has triple-expansion en- 


gines of 14,500 horse-power. 


attracted 
my atten- 
tion, partly 
on account 
of its difti- 
culty and 
partly on 
account of 
recollections 
it called up. 
In thinking 
over the 
subject by 
myself, and 
passing in 
review the 
observations 
and experi 
ences which 
I could 
bring to 
bear on it, 


nt 


the {thought 
occurred to me that perhaps a little more 
extended study of the question than the 
question column would allow might interest 
some readers of the AMERICAN MACHINIST. 
I was in doubt at first as to the shape in 
which to present it, but have finally con- 
cluded to give full swing to a conviction 
to which long acquaintance with the AMERI- 
CAN Macutnist has led me, namely, that its 
readers are always interested in matters 
purely scientific, as well as in more practical 
ones. So while the question of the corre- 
spondent has no practical bearing whatever, 
it happens to be one which opens up a view 
of some of the most beautiful and remark- 
able results of our modern physical research, 
Therefore, I have taken some little pains to 
collect together such facts and literature as 
are available, giving pretty full references, 
so that any who have access, as many have, 
to libraries, can look up the matter more 
fully, if they wish to do so. 
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In the Anz.ales de Chimie et de Physique, 
second series, Vol. XXI, page 127, will be 
found an account of a memorable investiga- 
tion on the action of heat and pressure on 
certain liquids, conducted by Baron Cag- 
niard de La Tour in 1822. The question 
that was up for solution was very much 
such a one as was propounded in the AMERT- 
cAN Macninist a short time The 
method adopted by De La Tour was such a 
very simple and ingenious one, that it would 
be a pity to leave out a description of it. 

A small vessel was made having 
thick iron sides, and closed by a strong lid. 
In the interior cavity was placed a little 
sphere of quartz, which was of such size 
as to rattle easily in the cavity when the 
vessel was shaken, Into the cavity contain- 
ing the quartz ball was now poured ether 


ago. 


very 


till about half the remaining space was 
filled. The lid was put on and secured in 
place. Next De La Tour shook the vessel, 


and listened to the sound which the quartz 
ball made, which was naturally somewhat 
muffled by the ether cushion. When he 
was satisfied that he knew the sound thor- 
oughly, he applied heat to the iron vessel, 
carrying it up slowly, shaking from time to 
time, and noting carefully the sound made 
by the quartz ball. He found that at a cer- 
tain temperature, which repeated _ trials 
placed uniformly at about 187.5° centigrade 
(or 869.5° Fahrenheit), the sound of the ball 
suddenly changed. Up to this temperature 
the effect of the liquid in deadening the 
sound had been clearly perceptible, but now 
there was no such deadening at all. The 
ball rattled on shaking, just as if it were the 
only thing there. On allowing the tem- 
perature to fall slowly, he found that as 
soon as the temperature fell below the 
above-mentioned point, the deadening action 
returned. Experiments with other liquids, 
which could be vaporized at comparatively 
low temperatures, gave similar results. In 
every case a temperature could be found 
always far above the boiling point of the 
liquid (ether boils at 87° centigrade or 98.6 
Fahrenheit) where the 
sound of the quartz ball 
showed that there 
apparently no liquid in 
the interior cavity, but 
that all the liquid had 
into 


wis 


converted 
The experiments 
water were 
crowned with 
Great difficulty 
was experienced in keep- 
ing the joint between 
lid and vessel tight at the tremendous press- 
ure naturally resulting from the formation 
of steam at such high temperatures. No 
results were obtained in this case which De 
La Tour thought worth mentioning ; but he 
seems to have had no doubt but that the 
results would be the other 
liquids, if the joints could be kept tight. 
Next he made a second series of experi 


been 
vapor. 
made with 
not 


cess. 


suc- 


same as with 


ments, in which the liquids were sealed up 
in small but very thick, strong, glass tubes. 
The liquids were put in in such amounts as 
to occupy about $ to $ the interior space. 
Here the testimony of the quartz ball in 


former trials was completely verified. As 
that temperature peculiar to the liquid 
under examination was approached, the 


liquid which had been expanding steadily, 
as a well-behaved liquid should, began to 
disappear. The little bow-shaped line of 
separation between the liquid and the space 
above it began to grow ill defined, and 
finally disappeared altogether; the tube now 
appeared to be full of vapor and nothing 
else. It may seem strange to some that the 
experimenter should have concluded that 
such was actually the case, but in the light 
of then existing knowledge, no other con- 
clusion was admissible. The generalization 
which he felt warranted in making from his 
experiments was a memorable and 
notable one, the value and future results of 
which, we can be assured, he did not at all 
see. He concluded that there was a tem- 
perature peculiar to every liquid at which 
it was no longer capable of remaining liquid, 
no matter what the pressure was. To look 


most 
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at it from the other side, a vapor would 
stay vapor so long as the temperature was 
above this critical temperature. No press- 
ure could condense it to a liquid. 

We can see about how much importance 
De La Tour attached to his work from the 
fact that he says that the persons he expects 
to be principally interested in his observa- 
tions are those who have to do with steam 
engines. There is one more of his observations 
which may be mentioned. When the tube 
containing only vapor of the liquid at a 
temperature above its critical point was very 
slowly cooled down, and when the tem- 
perature was only a fraction of a degree 
above this point, the tube presented a very 
curious appearance. Its interior, particu- 
larly the part close to where the level of 
liquid was last seen, seemed filled with little 
transverse vibrating lines, something as 
when one looks along the edge of a hot stove, 
or along a bar of hot iron. As the tem- 
perature passed the critical point, the 
boundary between liquid and vapor became 
visible (I ought to have said long ago that 
the air was in every case expelled from the 
tubes before sealing them up for the experi- 
ment). In order for this curious and beauti- 
ful effect to take place, the temperature 
need rise only a very small amount above 
the critical point—just to where the bound- 
ary line disappears. Then on allowing it to 
fall very slowly, the effect takes place as 
stated. 

When the 


temperature is 7% ry suddenly 
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to prevent mercury from expanding when 
heated from 0° to 10°. 

It would be rather difficult to parallel the 
case for water, for as a matter of fact water 
has about the same density at 10° as at 0°, 
so it would only occupy a very little more 
space at 10° than at 0°, but, in general, water 
expands more rapidly than mercury, and is, 
at the same time, more compressible, so at 
high temperatures we shall not be very 
much misled if we use the mercury frgure 
for water, for considering the pressure 
necessary to prevent the water from ex- 
panding while heating to its critical point, 
which is probably about 700° centigrade or 
1,292° Fahrenheit, it will evidently be at 
least 70 times as great as from 0° to 10°. As 
a matter of fact it would be much more, 
but at the lowest estimate we should have 
a pressure of 630,000 pounds per square 
inch. Iron is, of course, very much weaker 
at a red heat (as this would be) than at 
ordinary temperatures, so it will readily be 
seen that a tube or ball, which was to hold, 
say, one cubic inch of water while heated to 
its critical point, would have to have pretty 
thick sides. 

If, however, a tube could be made whieh 
would stand the pressure, and if all the other 
difficulties of such an experiment could be 
overcome, I see no reason for believing that 
the case would be different from that when 
less liquid is present. At all events, what 


was there at or a little above the critical 
point would not be water, and if the tem- 


eo et 


pera wa 


TRIPLE 
Jowered considerably below the critical 
point, the effect is different. The tube be- 
comes suddenly filled with a dense cloud, 
and the liquid appears almost immediately. 
If, conversely, the temperature of a liquid be 
very suddenly the critical 
point, the liquid vanishes with almost equal 
suddenness, and the effects obtained by slow 


raised above 


action are lost. All these observations were 
made by De La Tour. 

It will be observed that in no case is any 
the 
The difficulty 
of making such trials is very great indeed. 
practically 
and the pressures exerted by them on ex- 
panding are enormous, To put the matter 
in a general way, the liquid in expanding a 
certain amount exerts just the pressure it 


experiment recorded when tube was 


completely filled with liquid. 


Liquids are non-compressible, 


would take to compress it back to its origi- 
bulk. We fairly well 
efficients of compressibility of liquids; that is, 


nal know the co- 
the very small fractions of their original vol- 
ume by which they would be reduced by one 
(15 per inch) 
pressure, So we can calculate this pressure 
exerted by expansion. Take the 
mercury, for instance. When heated from 
0° centigrade to 10° it expands by .001579 of 
On the other hand, 
one atmosphere will only compress mercury 
by .00000295 of its volume, then to compress 
it back through .001579 of its original vol- 
ume would take as many atmospheres as 
.00000295 is contained in .001579, or about 
600. This makes a pressure of 9,000 pounds 
per square inch, which would be required 


atmosphere pounds square 


case of 


its original volume, 
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EAD FRAME SLOTTER.—SEE PAGE 1. 


perature was quite a little above the criti- 
cal point, it would almost certainly be steam. 
The fact is, the question is too interesting a 
one to leave at this point, and so, although 
all has been said perhaps that would inter- 
est many, yet for the benefit of the few who 
may like to follow this matter out a little 
further, I shall ask the AMERICAN MAcHIN- 
Ist for more space soon in which to consider 
this remarkable class of phenomena more 
fully, and see what light modern experi- 
ment can give us on the question which 
naturally suggests itself, What is in the tube 
at the critical point, if not water? 
— < e 
Profit Sharing and the Labor Problem. 


By A WorkMAN, 

This question is being brought promi- 
nently to the attention of the 
public by the Association for the Promotion 
of Profit Sharing, whose stated object is to 
unite the interests of the employer and em- 
under- 
That their interests 
are the same is a fact recognized by all 


American 


ployed, and bring about a_ better 
standing between them. 


teachers of political economy, but to make 
both parties in question look at the matter 
from that standpoint is the difficulty. To 
solve this difficulty is a problem worthy of 
the best efforts of-the ablest minds interested 
Mutual 
respect and confidence is the first requisite; 
does this feeling exist? 
the employer looks on the workmen only as 
& means to attain his own ends, without a 


in the welfare of the wage-earner. 


In many instances 


APRIL 27, 1893 
thought of how his workmen live, wi 
social position they occupy, or whether th: 
earnings are sufficient to enable them t 
educate their children that they may 
come citizens worthy of a free republic. 

It is a pleasure to acknowledge that 
employers are not of this class; that m 
are actuated bya sincere desire to bet 
the condition of those in their employ, 
are sometimes at a loss to determine the be- 
means to employ to bring about the desi: 
result, and often, owing to a lack of 
fidence on the part of those to be beneti 
this lack of confidence is the greatest ba 
a better understanding between emp! 
and employed. 

That there is a feeling of distrust in ; 
minds of a majority of wage-earners agai 
the representatives of capital is a fact 
the careful observer will ascertain from j 
tercourse with men in the workshop, 
the general tendency of so-called labor 
ganizations is to foster this feeling, a 
make wider the breach between capital 
labor, when there should be no. bre: 
Their interests being identical, each 
pendent on the other, perfect harmony js 
essential in their mutual relations, and unt 
this harmony is established, no system 
profit sharing can be successfully cart 
into effect. Workmen are too apt to tak 
narrow view of matters affecting their 
interests, and often to their own detrim« 
A fact that illustrates this very forcibl 
when an association is formed in a | 





C 
noe enn 


sen) ; 
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manufacturing concern for mutual ben 
where by the payment of five cents 
week the workman secures six dollars} 
week, if in case of sickness or accident he is 
unable to work. In one instance, 
although in successful operation for sev: 
years, at no time has more than one-third 
the employes in the works taken advant 

of its benefits, many alleging that it w 
scheme of the company’s, and they w 
have nothing to do with it. This in 
face of the fact that the 
organized by the workmen who had tf! 


association is 


own oflicers; the company having no han 
its formation. guided 
common sense, is a spirit to be commend 
but the man who, to show his seeming i: 
pendence, frowns on everything that is 
posed for mutual good, unless it origi: 
with himself, is a crank. 

While such antagonistic feeling exist 


Independence, 


the minds of wage-earners on one side, 
capitalists on the other, if only to a lim 
extent, the efforts of those interested sh 

be directed to the education of both partics 
to the realization of their duties and 
sponsibilities to each other, as well as 
The fact stares us in the face 

the States have had occasion frequentls 
late years, to call on the military to suppress 
labor riots, the immediate cause being ot 
difficult to locate, but the general cause 1s 
friction between capital and labor. It is 
growing to be a serious question, bu' 
each party would put itself in the other's 
place, and look at the matter from 
standpoint, the solution would not be ¢ 


society. 
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It is only by mutual concessions that 
tisfactory understanding can be arrived 
If the Association for the Promotion of 
Profit Sharing, and other organizations in- 

sted in the solution of this much vexed 
problem, will take hold of it with the 
energy that the importance of the question 
| rves, only good can result, even if they 
do not achieve the full measure of their 


ambition. 
—_——— > 


Thirty-six-inch Triple-geared Lathe. 


fhe accompanying illustration is of a 
newly designed 36-inch triple-geared engine 
the, built by the Lodge & Davis Machine 


lat 
Too! Co., of Cincinnati, O. 

The bed of this lathe is of great depth 
and massiveness. The head-stock is un- 
usually long, and bolted to the bed at three 
pointsin its length. The face-plate is keyed 
to the main spindle, and is driven by a 
pinion gearing into an internal cut gear on 
the back of face-plate. Cone has 5 steps 
for 4-inch belt; largest diameter cone, 21 
inches; smallest diameter, 8 inches. Fifteen 
changes of speeds are provided for. 

The carriage is 50 inches long, is very 
heavy, and has large wearing surfaces, both 
on the bed and on the cross-slide ; the apron 


AMERICAN 
Air Hoists. 
By FRANK RICHARDS. 


Those who have done me the favor of 
looking over the three or four articles that 
I have lately contributed to the AMERICAN 
MACHINIST about compressed air, may think 
that, as far as I have got, I have apparently 
not made out a very favorable case for it, and 
that I do not favor its use. Folks mustn't 
get that idea into their heads, you know, be 
cause if anybody believes in compressed air, 
I am probably the fellow. We may later get 
to see that the case of compressed air is not 
as bad economically as I have put it, or 
rather, that there are ways of compensating 
for and balancing some of the apparent losses 
that may effectually turn the decision in favor 
of its application in many wide fields. 

But there are purposes for which com- 
pressed air can be employed where the 
economy of it, or the actual power cost, 
cuts such an insignificant figure that it is not 
worth considering. This applies especially 
and almost universally to pneumatic hoisting. 
So far as the cost of the power employed 
is concerned, it is possible that the. actual 
operation of hoisting could be accomplished 
more cheaply by some other means, but the 




















is secured to it in such a manner as to lend 
additional stiffness. The carriage is gibbed 
both front and back. 

The foot-stock has long continuous bear- 
ings on the ways, is unusually heavy, and is 
moved along the shears by means of the 
usual rack pinion and crank handle. It is 
held by four clamping bolts, and has set- 
over for tapers, 

The reverse for feeds is placed in the 
apron, where it is at all times convenient to 
the hand of the operator. 
rest is graduated, and has power feed in all 
directions. 


The compound 


The automatic stop can be so 
arranged that any number of pieces can be 


turned or bored up to a given point without 


marking or further attention after stop is 
once set. The feed rod can be driven either 
by belt or gears. The spindles are of steel, 


the live spindle having ground bearings 


running in composition boxes, which are 


readily adjustable for wear. The lathe 
Swinvs 88 inches over the ways, and 264 
Inches over the carriage. 

——_++——_- 


Recent reports are to the effect that the 
Japanese are making a quality of pig iron 
Well adapted—as cast-iron goes—for the 
making of heavy guns, as demonstrated by 


ictual tests. 





ee 
The Brown wire-wound gun, recently 
tested at Birdsboro, Pa., is said to have with- 
Stood tests that would have demolished any 


other gun in existence. 
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strong and heavy, six stories high, and 
about 100x150 feet. The cattle are driven 
up an inclined run-way to the top story 
where the killing is done. They enter 
through two narrow passages near one end 
of the top floor. These passages extend 
into the room about 40 feet. The floor of 
them is about 2 feet above the floor of the 
room, and between these two passages is 
another one about 4 feet wide, and the floor 
of which is a couple of feet still higher than 
the passages for the cattle. As the first 
bullock to enter either passage gets into the 
end of it a door closes behind him, and behind 
the next one another door closes, and so on, 
so that when these doors are all closed there 
are a dozen cattle, six in each passage, and 
each animal is shut into a comfortable little 
box of his with nothing more to 
trouble him. Thena manon the raised central 
platform knocks the cattle on the head, one 
after the other, and they all immediately lie 
down. 


own, 


As soon as the first one drops an air 
hoist lifts a big door forming the outer side 
of the box, and the same operation also tips 
the bottom of the box, so that the animal 
slips out upon the floor. Then a chain is 
slung around the hind legs, and another air 
hoist yanks the animal up, so that its head 
clears the floor, and hooks it to a continu- 
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A slaughter house is a long way from a 
machine shop, but the air hoist is as applica 
ble in the one place as in the other and in 
every industrial establishment between them. 
Iean talk better about the air hoist in the 
machine shop than anywhere else, because 
there, if anywhere, I know what I am talk- 
ing about all around, and who [ am talking 
to. We know how the chain hoist has come 
to be universally used in the machine shop, 
so that it is difficult to imagine what we 
could do now without it. 
the chain hoist can be 


Well, wherever 
used, the air hoist 
can be used. That the air hoist has not 
been generally adopted before this is not 
easy of explanation. The trouble seems to 
be that only the single cylinder, direct act- 
ing, vertical hoist has been offered. Many of 
these have been sold, and they all give satis- 
faction where applicable. The 
great objection to them is that they require 


they are 


so much height that there are few places 
where they can be used. For instance for 
four feet of actual lift you must have in ad- 
dition nine or ten feet above it for the hoist 
itself, and few shops have such a height to 
use, or even then could be satisfied with so 
short a lift. 

This whole subject of air hoisting is cer 
tainly well worth looking into by every en- 














THIRTY-SIX-INCH TRIPLE-GEARED LATHE. 


air is so quick, so clean, so ready, and the 
mechanism required is so simple, that the 
cost has nothing to do with it. 

Now Iam not claiming that compressed 
air should be employed for hoisting always 
and everywhere. At the Wellman Iron and 
Steel Co.’s mill, at Chester, Pa., where they 
say they are able to roll the largest sheets of 
steel ever produced, I saw an electric travel- 
ing crane that seemed to be the right 
thing in the right place. The man oper- 
ating the would bring the 
over the middle of 


crane hoist 
a big steel plate, and 
freeze to the 
plate, and the crane would pick it up and 
wilk off with it, and drop it upon a car 
or wherever it was wanted with no trouble 
about hitching or unhitching, with nobody 
to look after it down below in any way. 


an electro-magnet would 


They shouldn’t pay a man much for run- 
ning such a crane at such work as that, 
because it is only play. But the same com- 
pany hoist all their furnace doors, and do 
many other operations about their mill by 
compressed air, and they couldn’t and 
wouldn’t run their mill without it. 

The Armour Packing Co., at Kansas City, 
Mo., can probably show as complete and 
satisfactory an equipment of pneumatic hoist- 
ing apparatus as can be found in this country. 
Their new packing house, built last year, 
where they kill over 2,000 head of cattle per 
day, is equipped throughout with air hoists, 
they having over 90 in operation in that 
one building. The building is of brick, 





ously traveling overhead railway that makes 
the circuit of the room, and it 
move off at once. 


begins to 
Almostas soon as it begins 
to move away its throat is cut, and when it 
few feet farther the head is 
off, and the carcasses all move along.in end- 


has gone a 


less procession suspended about 6 feet apart. 
The succeeding operations require more 
time than the killing, so that for each of the 
first series of hoists there are six or eight of 
the ‘‘droppers” that now come into play. 
As the carcasses come along they are succes 
sively switched off from the main line of 
track to other tracks at right angles to it, 
and at the end of each of these tracks the 
trolley runs upon a hook that is held up in 
place by a pressure of air sufficient to 
sustain the weight of the bullock, and upon 
letting off the air the carcass drops upon the 
floor, and it is immediately attacked by 
several specialists. The feet are cut off, 
the disrobing is commenced at the posterior 
extremity, and the entire front is unfastened. 
One man seemed to do nothing but saw 
breast bones. Another hoist is now attached 
to the hind legs and partially raises the sub- 
ject. 
ing is completed, the carcas is split in two, 
the hoist being manipulated to gradually 
raise the carcass as these operations go on, 


The skin is removed, the disembowel- 


Then the halves move off toward the cooling 


and storage rooms, the other parts slip 
through their appropriate openings in the 
floor, and so it goes on day after day. It 


must make one hungry to think of it. 


terprising manufacturer. The cost of an 

air hoisting plant for general shop purposes 

is not large enough to frighten anybody. 
<=> — 

In most kinds of mechanical work the 
tendency during the past forty years has 
been towards an increased output, brought 
about mainly by the constantly increased 
efficiency of machines and tools. According 
to the Cosmepolitan Magazine this bas not 
been the casein magazine printing. ‘‘ Forty 
‘* the 
magazine press printed more rapidly than 
the magazine presses of to-day.” Six thous- 


” 


years ago,” the Cosmopolitan says, 


and sheets per day is the limit. 

ape 

The Railroad Commission of South Caro 

lina has tackled a big job. It is nothing 
less than attempting to restrain, by virtue 
of an ‘‘order,” the operations of the bag- 
gage smasher on railroads. The genuine 
cowboy is fast disappearing, but the bag- 
gage smasher still survives in all his glory, 
and will laugh at ‘“‘ orders” issued by rail- 
road commissions, 

- 


“ec 


The new steamship ‘‘ Campania” for the 
Cunard line is 620 feet in length, 65 feet 
wide, molded depth 48 feet, with a gross 
tonnage of 13,000. She is divided into 16 
water-tight compartments. There are 1,350 
electric lights, each 16 candle-power. It is 
said that the power of her engines will be 
much in excess of any so far placed in a 
steamer. 

















as 
Improved Vertical Milling Machine. 


We present with this an engraving of an 
improved vertical milling machine designed 
for a wide range of jobbing and manufact 
uring including die sinking, 
surfacing, plain and circular work. 

The spindle, which is driven by a belt at 
speeds suitable for cutters varying in diam- 
eter from 6” (for surfacing) down to 4” for 
the finest work, has a vertical adjustment of 
4”, with means of locking the spindle slide 
The mills or arbors are held 


operat ions, 


at any point. 
by a draw bar, which passes through the 
spindle, the latter being bored for Morse 
No. 4 taper shanks. It runs in long com- 
position boxes, which are adjustable for 
wear, and is driven by a pulley 12” diam- 

face, supported upon a separate 
bearing, which is independently adjustable, 
und relieves the spindle of all side pull from 
the belt. The spindle is thus fitted to run at 
the very high speeds which make small 


eter, 3” 


cutters efficient. 

The overhanging arm is carried well back 
to allow room for work of considerable size, 
and the regular platen is mounted a 
circular one which may be rotated either 
by hand or automatically. This circular 
platen has T-slots, and is 20” diameter. 
Work 82” diameter can be swung upen this 
table, so that apertures up to 25’ may be 
readily milled inside. 


on 


The main platen is 35 
and as the saddle on which it 


long, 104’ wide, 
moves is of 
the same width, there is always a bearing 
sufficient for great stability. 

Centers may be mounted upon the platen 
in the usual manner, and the machine is then 
adapted to grooving taps, reamers, cutting 
gears, etc. 

Feed is derived in the manner shown, by 
means of a friction disk giving feeds from 
the finest to the coarsest ever required in 
either direction. The has a vertical 
adjustment of 16’, and the greatest distance 
between platen and end of spindle is 163”. 

Countershaft has double-friction clutch 
pulleys providing for two speeds, besides 
those provided for by the cone pulleys. 

The machine may be used for boring and 
drilling also, and, as will readily be per- 
ceived, is adapted to a wide range of ma- 
chine shop work. It is manufactured by 
the John Becker Mfg. Co., Fitchburg, Mass. 
Coe Brass Manufacturing Company. 


knee 





Editorial Correspondence. 

The manufacture of brass wire and rods, 
sheet brass and brass tubing is a branch of 
mechanics which the average machinist 
knows little about, for the reason that such 
work is confined to comparatively few 
places, and relatively few machinists are em 
ployed in connection with it. This industry 
is one of the most important ones in Tor 
rington, the Coe Company employing about 
700 men and sending its products to nearly 
every part of the world. 

The elder Mr. Coe, who died recently, 
founded the business, taking over the plant 
of the Wolcottville Brass Company, many 
years ago, when such work was really one 
of our ‘‘infant industries” (all the ma- 
chinery that the new company acquired be 
ing contained in a building 80x90 feet), and 
many things now quite commonly achieved 
in it were unthought of. The works were 
originally supplied with power by an over- 
shot water-wheel, which has long since been 
replaced by engines. Some of the original 
machinery of the older company could not 
be obtained in this country at the time it was 
installed and was brought over from Eng 
land, and a curiosity now to be seen in the 
mill is a train of spur gearing comprising 
seven gears of from 4 feet to 8 feet diameter 
and 12 inches face, all running together at 
a rapid rate and working very quietly, 
though no two of them were produced by 
the same maker, and one of them came from 
England with the original plant, and has a 
square hole through it secured to a square 
shaft by keys or wedges driven in at the 
corners, and so driven as to true the wheel. 
All the gears are cast, and the old English 
very favorably with its 


gear 


compares 
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modern American machine molded mates. 
All of them are excellent gear wheels. 

Though there are several smaller engines 
about the place, the main part of the power 
is furnished by two Watts-Campbell tandem 
compound condensing engines of 500 and 
600 horse-power, which stand upon founda- 
tions elevated 2 or 3 feet above the floor of 
the mill in which they stand. The rolling 
mill is considered one of the best arranged 
and most efficient plants of the kind in the 
world, and has a clear floor 120x230 feet, is 
built of brick, and with a Berlin Bridge 
Company’s roof. The engineis at one side 
of this floor, but in the center of the length 
of the building. Running along under its 
crank-shaft, lengthwise of the building, is 
a tunnel in which is placed the shaft which 
is driven by the engine and from which the 
power is taken to drive the rolls. 

This shaft is driven by means of a pair of 
Poole & Hunt machine molded spur gears, 
11 feet diameter, 20 inches face, 7% inches 
pitch, running at a speed of 39 feet per 
second. They have been in service since 
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thin and long—possibly 3 inch or an inch 
thick and from 3 to 14 inches wide. These 
are cast in molds of cast-iron which stand 
vertically or at a slight incline in a pit near 
the melting furnaces, and are filled from the 
top by pouring from a crucible, in the same 
way that other brass castings are made. If 
rods or wire are to be made, the casting will 
be of corresponding form; the molds being 
in all cases made in two parts, which are 
keyed together, so that the casting may be 
readily removed from it when sufficiently 
cooled. These castings are carefully cleaned 
and the rolling operations begin; this rolling, 
which, of course, is done cold, giving to 
the sheets their characteristic hardness and 
finish. The rolls must be very smooth and 
highly finished, and as the brass passes 
through them it is copiously lubricated, 
without which scarcely any reduction would 
be obtained and the results would be far 
less uniform. 

At intervals during the rolling the pieces 
must be annealed in order to keep them soft 
enough to be readily rolled, and for this 
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IMPROVED VERTICAL MACHINE. 


1887 and are working excellently. The 
central section of shaft on which the lower 
gear is placed is 15 inches diameter, 21 feet 
long. The gears, shaft, and 
hangers or pillow blocks are all from the 
same establishment and constitute a very 
creditable job of work. The tunnel is 
always lighted throughout with incandescent 
lamps, and there is plenty of room to walk 
along at one side of the shaft, which is near 
one side of the tunnel and raised above its 
floor on amasonry foundation. This arrange- 
ment of the driving power gives the least 
possible obstruction to the handling of 
material on the floor of the mill, the prin- 
cipal rolls being placed directly over the 
tunnel and driven by spur gears from the 
shaft. 

The Sturtevant system of hot blast heat 
ing and ventilation is also in use here, and 
the building contains every convenience for 
comfortable working and eflicient operation. 


couplings 


All brass manufacture starts with a brass 
casting. If sheets are to be rolled the cast- 
ing or ingot will be comparatively broad, 


purpose a row of annealing furnaces are 
arranged along the side of the mill opposite 
the rolls—the pickling and washing vats 
being located on the floor between, so that 
the pickling and washing may be done in 
transit from the furnaces to the rolls. 

After the first few passes, or in some cases 
before the first pass through the rolls, the 
slabs of brass are placed upon tables before 
men whose business it is to find and remove 
any scale, dirt or other impurity which may 
show upon the surface, and which, if not 
removed early in the process, gives trouble 
by leaving an indelible mark and an imper 
fection upon the finished sheet. Its removal 
is effected by the use of scrapers, which 
have an edge rounded so much as to make it 
certain that no scratches or sharp ridges will 
be left, as these, if present, will not be 
rolled out by the subsequent reduction, but 
will persist and be visible in the finished 
sheet, even though the reduction of thick 
In rolling 
are scraped all over 
before the rolling process, in order to be 


ness be very great. German 


silver into sheets they 
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sure there is no foreign substance imbedded 
in the surface. 

The work to be annealed is placed 


large iron plates, which are carried n 
hand trucks, and when near the furna ' 
chain is attached to the plates in such a w,y 


that the plate with its load is pulled or rat\er 
pushed into the furnace by power, the s.ny 
chain serving to draw the work out 
the trucks again when the heating is (ne. 


The furnaces, ten in number, are heate:| by 
chestnut wood, this being one of the fey 
fuels that will answer for this purpose. «nj 


fuel containing the least trace of su 
being especially objectionable. 

This company is one of the largest mm inu 
facturers of brass tubing in the country 
making both brazed and seamless tubin in 
a separate building 200x100 feet, whic! is 
devoted to this exclusively. Brazed tuly 
making is of course an old process, but is 
here carried on in the best possible mauziner, 
A man takes a strip of sheet brass, w hose 
width is equal to the circumference 0 
proposed tube. With a hammer he | 
one end of it roughly into a form approich- 


ing that of a tube, and this end is then 
passed through a die, gripped by tongs and 


pulled through the die by power, the opera 
tion being essentially that of the draw-beuch. 
Where the edges meet an open join! is 
formed, which is scraped out with a sharp 
wedge-shaped scraper which the 
edges bright and clean and leaves the open 
ing V shaped. A boy very skillfully runs 
this V groove full of a special hard solder, 
which is granulated brass very finely divided 
by being pounded ina mortar while nearly 
red hot and mixed with borax. When it is 
to be used it is mixed with water to : 
it flow readily. When about half a d 
of these tubes are thus prepared they are 
passed through a furnace, which fuses the 
solder and completes the brazing, the joint 
being kept uppermost during this operation, 
and the tubes being pulled through bya 
workman who watches them closely «nd 
draws them through one after the other and 
a short distance at a time as the heating pro- 
gresses to the desired stage, which he judyes 
by the eye. After cooling, the joint is tiled 
smooth, and the tube is given such outside 
finish as is required. 

With the seamless tubing the process is 
entirely different, and though the machinery 
and appliances required for the work are 
very much more elaborate, I should judge 
that the cost of making this kind of tubing 
is less than that of brazed tubing, because 
it is made direct from a casting and requires 
far less hand labor. 

A separate foundry is operated for making 
the castings for tubing. ‘The 
molds, as in the other case, are of cast iron, 
but are not in two parts; they are cylindrical 
in form, carefully bored in a lathe, and are 
provided with trunnions placed at each side, 
something after the style 
Upon these trunnions the molds are swung 
into a vertical position to be poured, and are 
thenswung down into a horizontal position for 
the castings to be taken out, which can be 
readily done when the heat of the casting 
begins to be conducted to the mold, and the 
the 


makes 


} 
the 


Zen 


seamless 


of a cannon. 


former consequently contracts whilt 


latter expands. The casting is a tube in 
the first place, this being accomplished in 
the usual way by setting a core in the: 
this core, owing to its length and the neces 
sity for having perfectly sound castings, 
being made with very great care. Its foun 
dation is a perforated iron pipe termed 4 


1d 
old 


‘‘core arbor,” which is placed in supports 
upon a bench before a workman, who be vids 
by covering it with a uniform layer of 
peculiar swamp hay which 
Indiana, and which has what may be c:lled 
the felting property, ¢. ¢., it has a tendency 
to cling together, owing to  serrati: 
small barbs upon the surface of the silks 
This comes in bales, and is softened i 


comes 


water. ‘The workman takes up a bu! 
it and very skillfully winds it unit 
around the core arbor, which is tur! 
hand by an assistant, who temporari'y i 
hand crank to the end of it for that 

This surface of hay is ¢ red 


mly 
by 


taches a 
purpose. 


(Continued on page 9 
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LETTERS FROM PRACTICAL MEN. 


Section-lined Paper. 

kivtor American Machinist : 

have followed with much interest the 
yarious communications regarding the use 
of section-lined paper, but in my particular 
case With a deepening impression of how 
much circumstances may alter cases. What 
muy be a great labor-saver to one man may 
for the very next man prove only an expen- 
sive luxury. 

So it is with the use of section paper; its 
value is most distinctly shown where sketches 
or drawings can be made full size. In my 
case by far the larger number of drawings 
that could be made on section paper are to a 
scale of one half inch = 1 foot, and of such 
a character that dimensions must be given, 
and that any prominence in the background, 
such as is given by cross lines, would be ob- 
jectionable. But for ordinary sketch work 
the equal of cross-ruled paper cannot be 
found. 

Cc. G. Sauls, in your issue of March 238, 
presents a truth recognized by all drafts- 
men, When he remarks regarding keeping 
copies of all drawings that ‘‘ this gets rid of 
annoyance of the loss altogether of the 
sketch, which we all know will happen, no 
matter how careful we try to be.” The 
question at once presents itself, is there any 
other simpler method of keeping copies than 
by blue-printing ? 

For a number of years I have successfully 
followed on an extensive scale the making 
of sketches in aniline copying pencil. This 
requires neither more effort nor skill than to 
use the ordinary lead pencil, while the re- 
sult is capable of being copied in letter-press 
four or five times. The method pursued is 
to make one copy in a special copy book, 
and the desired shop copies on separate tis 
sue sheets. Each of these is easily mounted 
with mucilage on cardboard, and forms all 
that is necessary for a shop drawing of the 
temporary character that these are designed 
tobe. The original sheet is sent to the cus- 
tomer, and serves as his record and setting 
up drawing. 

These sketches are always made on letter 
size sheets, and form-most convenient draw- 
ings. A similar system would doubtless be 
absolutely useless in many lines of manu- 
facture, but in this particular case it is the 
means of saving hundreds of dollars per 
year in the expense of making drawings. 

Where expedition in work is all-important 
this scheme is particularly valuable, for it 
takes an hour or less to get a complete draw- 
ing into the shop (if the work be of a simple 
nature), Whereas with the blue-print system, 
if the sketch were made in the afternoon of 
a Winter day, it would have to wait until 
morning before a copy could be made. 

The presence of all the sketches in a spe 
cial series of copy books properly indexed 
makes it extremely simple to refer to them 
atany time. Suggestions and preliminary 
sketches for customers may be very eco- 
nomically made in this way, and inclosed 
It seems 
tome that one of the first principles in the 
administration of a drafting room should be 
that copies should be there retained of 
everything that is sent from the room, ex 
cept, perhaps, pattern drawings which are 
absent from the room only a short time, and 
Which are pretty safe from soiling or injury. 


With the letter concerning same. 


Record keeping in this manner may be 
advanced in the case of pencil drawings by 
Making them on bond paper in fairly soft 
pencil, and blue-printing therefrom. Some 
mes tracings are sent to an office to have 
SOME 


details worked into them for a cus 


tomer, A record blue-print of each draw 
ing is easily made before they are returned, 
and will often prove of marked value for 
reference, 

Mr. Sauls’ remarks on drawing sizes are to 


the point. In these days of roll drawing 
Paper, roll tracing cloth and roll blue-print 
Paper of all qualities and widths, we have 
but little to do with the standard paper sizes 
Of \V hitmore’s and similar makes, unless an 
exceptionally fine drawing is to be made. 
W try to make standards of full, half and 
quarter-double depliant sheets when even 
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the size we start with is unsatisfactory ? I 
can answer Mr. Sauls that there is nothing 
the matter with buying paper in commercial 
rolls 36" wide. I have for years used 36 
roll tracing cloth and blue-print paper, cut- 
ting to sizes 24x36" and 18x26’, and more 
recently to 9’x12", with the possibility of a 
12x18 sheet if desired. With these sizes 
there is no waste of material. 

All the drawings of any common machine 
manufacturing concern can be made on 18x 
24 or 18x26, if the rule is only iaid down 


that they shall be. The 24x36 I was com- 


~ 


1 





A REVERSE MOTION FOR STEAM 


pelled to use for certain building plans, but 
do not require it for shop drawings proper, 
and the 9x12 has been utilized for tables, 
small sketch tracings and the like. 

The habit of getting dimensions and in- 
formation tabulated and inked in on tracing 
cloth is of great value, as it presents an easy 
Price list 
books, books of data, results of experiments, 


form for extensive reproduction. 


dimension sheets and the like can be worked 
up to When 
about this work it is amazing to see how 


great advantage. one sets 
many things can be standardized and hap- 
hazard methods of design or manufacture 
prevented. But every man must work out 
his own system for his own particular line 
of work, and no one scheme can be devised 
to meet all requirements. 


WALTER B. Snow. 


Gear Teeth, 
Editor American Machinist : 

I noticed in your paper of April 6th Geo, 
B. Grant on ‘‘ Haswell’s Rule for Drawing 
Teeth Curves.” He states that gear teeth of 
ull sizes cannot be cut with a duplex cutter. 
If we insist on a decent respect to accuracy, 
I consider this a slur on me and my busi 
ness, as / introduced the duplex cutter some 
four years ago for cutting the teeth of gears. 
The original duplex gear cutter I made to 
cut a pitch from 18 teeth (and this is as few 
teeth as ought to be used ina pinion) toa 
This cutter cut a tooth of a 
and 


rack inclusive. 
uniform shape 
size on all size gears, ] 
making the variation 
allinthespace. This 
cutter machinists | ( 
generally took to, and 
I have sold several 
hundred sets. 

This 


could be used singly 


cutter also 


for cutting bevel 


gears, and is used 
for this 
But | 


certain 


purpose to 

found \ 
machinists 
cutters 
for repair jobs, where 


day ° 





using these 
B. &S. involute gears 
were originally used, 
wanted approximate 
ly the 


again, and also some 


same shape 


machinists were ~ 
bound to use 15 and 

12, and as small as 
10teeth. This I have 
completely overcome 

in my improved duplex 
January 31, 1893. 


cutter, patented 
Vy cutters have the unqualified approval 
of some of the largest shops in this country 
Now as to accuracy. I will say 4 of yo'55 
of an inch is the limit of variation from the 
formula in the construction of these tools. 
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And as to the shape of the tooth produced, 
I can give him (Mr. Grant) the variation for 
his standard in ;$5 on gears at any point on 
I think he 
would have to split some of the /airs he 


the tooth of any size or pitch. 


tells of on some sizes. 
The 
plain fact is, the involute tooth is probably 


A. word now as to shape of tooth, 


the best shape for common or most gearing 
of 6 pitch and finer, but for coarser pitches 
and finer and noiseless running gearing the 
cycloidal shape, in my estimation, is far 
superior to any shape ever introduced in this 
r country or any 
other country 
when properly cut 
and set. 
R. M. Cirougeu. 


Tolland, Conn. 


A Correction, 
Kditor American 
Machinist : 

In article en- 
titled ‘‘ The Ball 
Problem,” issue of 
April 6, the printer 
makes me say 
that balls for bear 
ings us they come 
from the makers measure from .002 to .004 
Probably I neglected to 
put the proper number of ciphers on manu- 
script. I should say from .0002 to .0004 of 
an inch large; 


EINGINES. 


of an inch large. 


often are fully § thousandth 


of an inch (.0005) above size. 


I have before me 9 balls: 3 are } inch 
diameter; 3 are ~ inch diameter and 8 are 
*, inch diameter. The exact sizes are 
.3125, .8128 and .3118 inch—.2502, .2508 
and .2005 inch—.1880, .1875 and _ .1882 
inch. Two only out of the 9 are correct 
size. 


Also in the first example, I gave the wrong 
table number forchord. I gave 6 248 inches. 


I should have given 6.211 inches. Corrected 


it figures thus: 12' x .5’ = 6.000' + 6.211 
066" x 2 1.932" + .5 = 2.432 Ans. 


Francis W. CLouau. 


Motion for Steam 
Machinist : 
The accompanying illustration shows a 


A Reverse Engines, 


Editor American 


simple reverse motion which has been in 
successful use and which I designed. 

It consists of an eccentric whose position 
in relation to the crank is controlled by the 
The 
volve on the crank-shaft, and has attached to 


reverse lever. eccentric is free to re- 
it a sector of a miter gear engaging with an 
other sector which works freely on 
the shaft. This 
nected by means of a short link to a splined 


a pin 


fastened to sector is con- 


sleeve, which is free to move horizontally 








CUTTING 
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hig. 1 me Machinist 
A Coarse Pircu Worm. 
With the axis of the shaft, as shown in pho 
tograph., 
A lug on the crank-shaft will allow the ec 
centric the proper forward or aft position. 
When reverse motion is used on 
traction engines it will serve as a brake in 
going down hill, and can be so regulated ag 


being 









5 


to control the rig perfectly in going down a 


steep hill. J. O. HAAs. 


Cutting a Coarse Pitch Worm—A Handy 
Lathe Tool—Safety Appliance Aboard 
Steam Vessels, 

Vachin ist . 

Some time ago | 

pitch on stock 2 


Editor American 
had a worm to cut of 2” 
in diameter. 

A very light engine lathe seemed to be the 
only thing available at the time, and after 
thinking over several ways that might be 
used, I decided the way | 
here as the best, under the conditions, and 


upon show 
after trial I had no reason to change my 
mind, 

Fig. 1 the rear end of lathe with 
the rigging in place, which consists of the 
strap or band of steel 2B (which, in my case, 
was a piece of clock spring) with one end 
fastened to the wheel (, which wheel is held 
by a set-screw upon the hub of intermediate 


gear. 


shows 


The band passes around the idler D 
und then attached to carriage. This band 
winding upon the wheel ( draws the car- 
riage along, and a weight and cord (not 
shown) at back end of lathe draws the car 
riage back. It will be seen that putting a 
quarter twist in the band causes it to be a 
little elastic, so I found it necessary to use 
quite a heavy weight to keep the band taut. 
It will also that the wheel ( must 
not make a full revolution, for in that case 


be seen 


the band would overlap and cause the pitch 
to increase. pitch I 
The worm was to be 
cut only 4’ in length, so it is plain that the 
circumference of wheel ( must travel just 


To cut the worm of 2 
figured in this way: 


1’ while the spindle makes two revolutions. 
I found it convenient in my case to use gears 
1 to 4, so that the intermediate gear, or what 
was in this case the driven gear, made 4 
revolution to two of the spindle. Then it 
only remained to make the wheel ( of a size 
that 4 its cireumference would be equal to 
f', or rather that its circumference would 
be equal to 8” less thickness of band. 

In cutting this worm | used a tool like is 
shown in Fig. 2. Steel for the body 1x}, 
with cutter of 8 Stubbs steel rod and 8 inch 
set screw, will make a very good one for a 
light lathe. 

This tool the advantage of being 
adapted to change the angle of cutter to suit 
the thread being cut, and that as Stubbs 
steel is better stock than 


has 


the average steel 
used for lathe tools, the cutter stands up 
better. Many different kinds of cutters can 
be used in this holder, such as small boring 
tools, and a great many different shapes to 
suit the work at hand can be made quickly 
and cheaply. 


Perhaps there might be an objection to 
loading a vessel with safety appliances and 
then leaving the passengers and cargo be- 
hind, but it seems to me that there could be 
more extensive pumping machinery aboard 
a steam without very 
weight. 

Perhaps if the ‘‘ Naronic”’ had been better 
supplied with pumping machinery she 
might now be at a different port than she is 
thought. 
pump out a great quantity of water, but 
that power was only adapted to propel the 
vessel by turning the screw, 

Now would it not be practicable to have a 
large pump of a suitable kind 
centrifugal 


vessel much extra 


She had power enough aboard to 


perhaps a 
pump and con 
nected with the main propeller shaft and the 


sea, at the stern of vessel, that it 


so arranged 


could be 
quickly started, and made to use a large 
part of the power of the main engines in 
pumping water, and by discharging the 
water behind, be of some use in propelling 
the vessel ahead? Perhaps a circular tunnel 
around the propeller shaft at the stern of 
inside, 


iron, with 
screw propellers inside on the shaft, back 


vessel made of boiler 
end of circular shell or tunnel being con 
nected by large pipes closed by gate valves 
with the sea, the front end of tunnel being 
connected by pipes to the different bulk- 
heads through the vessel, so that it could be 
made to discharge water from any section ot 
the vessel, might answer the purpose. 
A MEcuHaANIc, 
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Standard Sizes of Keyways—Writing 
on Blue-prints—Side Tools, 
Kditor American Machinist : 

Your correspondents writing on this sub- 
ject seem to all agree that it would be desir- 
able to have a standard size for keys used in 
general machine construction, but none of 
them seem to be aware of what has been 
done in this direction, outside of their per- 
sonal experience. 

A system of standard sizes with gauges 
for maintaining the same has been offered in 
the machinery market for a few years, and 
I know of two machine shops of consider- 
able size which have adopted and are using 

This system is by Julius Roem- 
Glasgow. The formula for the 
Width of key + diameter of 
width and depth 


the same. 
mele, of 
sizes are: 
shaft + 4°; thickness 4 of 
in shaft »; of thickness. The 
made of flat steel about 4" thick, hardened 
and finished to the width, and having a mark 
at the edge showing the depth to cut the 
keyseat in the shaft. The gauge is ex- 
tended to the form of a cross, the two side 
arms being bent at a right angle so the bent 
part may be brought to bear against the 
inside of the bore of a wheel while the 
gauge end will rest on the end of the hub, 
giving at once the depth of the keyway and 
locating it so the center line of keyway will 
go through the center of the hole. With 
the gauge in this position a scriber may be 
used to mark off the keyway on the end of 
the hub without any measuring whatever. 
In fact this last-mentioned feature is the 
most convenient thing about the system. 
The chief objections to this system are 
that it does not specify what the taper 
should be nor at which end of the hub the 
thickness shonld be measured. Also the 
gauges cannot be used to lay off the keyway 
on the hub for any but nearly the sized hole 
for whichit was made, because if used on a 
smaller or larger hole it makes considerable 
difference in the depth of the keyway, and 
to have a different gauge for each fractional 
sized shaft would be too expensive. All the 
above objections can be overcome by im- 
provements, and to say the least it deserves 
mention as being the first attempt to bring 
into general use a standard system of key- 
way sizes. The sizes given by this formula 
are, I think, slightly greater than the aver- 
age of those in use, but it has the advantage 
of not giving such a trifling key to make 
and drive on the smaller shafts, and it is on 
the safe sideof average practice. Of course, 
I suppose no one would think it desirable 
to strictly follow a formula for the sizes but 
use the nearest thirty second for thickness 
and nearest sixteenth for width. For in- 
stance, the size for all shafts from 1’ and 
sizes less than 1} the keyway would be 3” 
up to all sizes less than 


gauges are 


wide, and from 14 
14’ make the key j,’' wide. 

Mr. Pryibil correctly states the necessity 
for a difference in thickness according to 
length, but I cannot see any serious objec- 
tion to making the thickness at the small 
end the same forall keys of the same width. 
It is true that it is more convenient to have 
the deep end of the keyseat up when cutting 
it ona slotter, but the depth at that end can 
be determined by a slight calculation by 
the taper and length when the depth at the 
small end is fixed, and the same method 
would have to be used if the thickness was 
taken at the center as suggested by Mr. 
Pryibil. Taking all things in consideration 
I think it would be best to establish the 
standard thickness at the point. 

On the question of taper, [think Mr. Shel- 
lenback is right in saying that a key should 
not have less than }” taper per foot, on ac- 
count of driving it out. There need be no 
fear of a key working out with that much 
taper, for I have known them to stay when 
they had as much as 2” per foot taper. A 
key of this taper is also more sasily fitted, 
because it can be tried in place and removed 
more readily to show where filing is needed. 


One of your correspondents in describing 


how to make corrections on blue-prints 
mentions that whenthe paper has not a good 
surface the soda water used for writing will 


spread and run together. 
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Much of the paper now used for blue- 
printing is of a poor quality, and for some 
time I was annoyed with the same difficulty, 
but I saw lime water recommended in the 
AMERICAN Macuinist for the same pur- 
pose, and since using that I have yet to find 
a blue-print paper so poor that I cannot 
make perfectly clear and smooth white let- 
terson. To have success with it, get fresh, 
very white lime and dissolve it in just suffi- 
cient water to keep it entirely covered. 
Shake it before using so that the particles 
of lime will be in suspension when the pen 
is dipped in, for clear lime water, no matter 
how strong, will not be satisfactory, as it 
be the lime itself that neutralizes 
the blue color. 





seems to 





The side tool shown by ‘‘ A Mechanic” in 
January looked to me like an old friend, 
for when I was a jour. I carried around with 
me a pattern of such a tool to show the 
blacksmith how I wanted it made, and I 
suppose that improvement on side tools has 
been made by dozens of good machinists in 
various parts of the country, for it was im- 
proved before I came on the scene. 

It is a good tool, but itrequires more care 
and skill to use it than the old style, for it is 
weakened a considerable amount, and that, I 
think, is one reason why it has not come into 
more general use. 

I have seen a machinist who made his first 
trial of one of them for facing the rough end 
of ashaft down to the center, give it up in 
disgust because it sprung into the work and 
caught, breaking the point. A few experi- 
ences of this kind made me cautious about 
recommending its use to any one unless he 
were a careful mechanic. BELL CRANK. 


Teeth of Gears, 
Kditor American Machinist : 
I would like to say a few words in regard 
to Mr. George B. Grant's criticism of Has- 
well’s method of laying out the teeth of 


gears, If the engraving in Haswell’s ‘‘ Me- 
chanics and Engineers’ Pocket-book” is 


anywhere near the truth, it is evident that 
1.25 of the pitch is not intended as the radius 
for describing the faces of the teeth, for by 
measurement the radius measures .5 + .125 
of the pitch, or, in other words, % of the 
chordal pitch will be the radius for de- 
scribing the arcs. 

Assuming this to be correct, it may be 
shown that a pinion of 10 teeth will work 
and work well with a rack, or that any 
gears with corresponding pitches will mesh 
without binding, by describing the faces and 
flanks from points on the pitch line or circle, 
the radius employed for delineating the 
curves never being greater than the chordal 
pitch. 

The drawing shows a pinion of 10 teeth 
working in a rack, but unlike Mr. Grant’s 
representation of Haswell’s gear teeth, there 





TEETH OF GEARS. 


is no interference, they simply wipe into each 
other as shown at F’ 
chanics might object to this, claiming that by 
other methods the teeth will roll on each 
other. I never found this to be entirely so, 
when observing actual gears or models in 
motion, whether involute or epicycloid in 
shape. 

A and @ are the radii for drawing the 
faces of the pinion and rack; but the flanks 
of the pinion teeth instead of being radial 
lines are arcs of circles, as shown at 2, using 
’ of the chordal pitch for radius as employed 
for the faces. 

The flanks of the rack teeth may also be 
arcs of circles or lines drawn perpendicular 
to the pitch line, in which case it would be 
necessary to use the fillets # for strength. 


Probably many me- 
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All gears made by this rule having the 
same pitcheare interchangeable. I have de- 
signed at times gears on a similar principle 
up to 4’ chordal pitch, which have given 
entire satisfaction. An elaborate table of 
chord pitches is in the late editions of ‘‘Nys 
trom’s Pocket-book of Mechanics.” When 
constructing a gear, its diameter should be 
found by reference to a table and not by 
trial, in attempting to step off the pitch on 
try, try again circles, for in doing so the 
chances are that inaccuracies will occur, es- 
pecially if the gears are large. 

No clearance between the teeth is shown 
in the drawing, as it is merely intended to 
demonstrate the fact that gear teeth may be 
laid out by ares of. circles, the centers of 
which are always on the pitch lines. 

In the foregoing remarks it must not be 
understood that the gears spoken of as con- 
structed had the teeth curves laid out with 
a radius $ of the pitch, as this distance may 
equal the chord pitch if preferred, the ob- 
jection to which is that the pinion teeth are 
weak at the roots. 

Cuar.Es A, CALVERT. 
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Hardening Small Work, 
Editor American Machinist : 

Here is another appliance I have devised 
for hardening the ends of small punches 4” 
diameter and jaws ,;"'. I make them by the 
thousand, They must be hardened swiftly 
and properly and just on the end. This is 
an ordinary Bunsen burner mounted on a 
solid base and screwed to the bench; the 
holder revolves and can be adjusted to any 
height; the work can be put in any dis- 
tance to get desired heat; the flame can be 
adjusted to prevent overheating; the holes 
can be made any size or shape within the 
capacity of the flame. It is simple and cheap, 
and will keep two fellows humping to take 
the pieces out and put them in quick 
enough to make time. E. HARDINGE. 


Ball Problem, 

Editor American Machinist : 
Mr. Clough’s rule for solving the ball 
problem involves a useless amount of com- 


putation. Multiplying both sides of an 


equation by a common 
factor does not add to the 
accuracy of the result, 


although making a draw- 
ing to an enlarged scale 
may. If Mr. Clough will 
divide the diameter of one 
ball by the sine of half 
the included angle he will 
get directly the diameter 
of the circle, in which the 
the balls will 

lie, to such a degree of 
as will puzzle the machinist to 
execute in metal. 

There is some discrepancy in the value of 
the chord taken by him, when compared 
with Trautwine’s tables. As he obtained the 
value of the errorin his graphic delineation 
(.008) correctly, the discrepancy does not 
appear to be in the tables used. Whatever 
fault may be found with his mathematics, 


centers of 


accuracy 


none can be found with his drafting. The 
determination of the diameter of a circle 


that will} circumscribe twelve circles of .5’ 
diameter within .01" of the minimum is 
something to be proud of. He belongs at 
the head of the class. 

In the problem sine 
.258819 (Trautwine) and .5 + 
1.9318519 +. 


of 15° = 


given 
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Adding .5 we get............3.. 2.431852 
Value obtained by drafting...... 2.440001 
eg ee ee 008145 
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Section Paper—Rope-driving. 
Editor American Machinist : 

I was pleased to find Mr. Norris in the js. 
sue for February 2d putting in a good wird 
for section paper as its merits, for some pa. 
son, are far from being adequately apprcci- 
ated by the English-speaking engine 
fraternity. 


For some years I have ado ted 
a plan which, under some circumstances, 
has advantages over ordinary section per 
Upon a few sheets of card of various ¢:z¢s 
I have ruled black lines similar to those on 
section paper, some spaced in eighths of an 
inch, and others metrically divided. Over 
any suitable one of theseI fix a sheet of 
white transparent paper, and as these |ines 
on the card underneath can be plainly «is. 
tinguished, practically all the good points of 
section paper are secured by a methiod 
which has, among other advantages, the 
merit of being less expensive than the « iher 


With regard to Mr. W. H. Booth’s inter. 
esting comments on ‘‘Rope-driving,” and his 
reference to my articles thereon, I would 
point out that the unequal wedging of the 
ropes was discussed in the second article 
(December 1st issue), all the several points 
noted having been dealt within that and 
the previous article. The question Mr. Booth 
raises as to whether fibrous ropes will not 
work satisfactorily in semi-circular grooves 
opens up an interesting aspect of the sub- 
ject, and one which I think requires to be 
considered from more than one point of 
view. 

Considering first the composite rope « 
sisting of a wire core upon which a series of 
leather disks or washers is tightly threaded; 
these, as Mr. Booth is probably aware, are 
seldom used now, their relatively great cost 
as compared with cotton or hemp, the difli- 
culty of splicing, ete., forming serious ob 
jections to their use, and to this there has to 
be added the somewhat greater cost of turn- 
ing the semi-circular grooves in the wheels. 
Nevertheless the arrangement appears to 
possess several advantageous features, in ad- 
dition to those enumerated by Mr. Booth. 
The resistance to bending, for instance, will 
be less than with hemp or cotton ropes, as 
the washers will readily accommodate them- 
selves to the curvature of the pulley as they 
pass round it. This is a feature of some 
importance, and one, moreover, not  pos- 
sessed either by built up V-shaped or square 
leather ropes, to which fact the abandonment 
of the former of these types has been large- 
ly due. To square leather ropes the same 
objection applies, but to a much less extent. 
My experience with this latter form has led 
me to the conclusion that, for some purposes 
and when not too highly stressed, it gives 
good satisfaction in working. 

Then, again, the composite rope has the 


advantage of offering the part of the leather 
to the pulley best calculated to secure grip. 


With regard to the latter point it would, I 
think, be quite reasonable to take 0.4 us the 
coeflicient of friction, while with 

ropes of the same diameter and used 
similar conditions, not more than 0.2 could 
be counted upon. Finally, the composite 
wire and leather rope is practically nov ex 
tensible and remains of uniform diameter 
throughout. With fibrous ropes, on the 
other hand, the driving side will always 
stretch to a greater extent than the slack 
side, and the sectional area of the rope xt the 
point where it leaves the groove 0! the 
driven pulley will be somewhat less thin the 
slack side section. It follows that, in the 
case of the semi-circular groove, if the rope 
on the slack side snugly filled the groove of 
the driven pulley as it entered it, it would 
not do so as it passed around the pulle 
ing to the gradual reduction of the cross 
section consequent upon the increasing stress 
to which it is subjected. Of course, de- 
prived of its side support the rope would 
flatten to some extent and thus form a imore 
intimate contact with the groove, this ‘lat: 
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tening increasing as the stress increases. 
Probably the net effect would be to make 
the grip tolerably uniform throughout the 
are of contact. 

Contrasting this with the action of a rope 
running in a V-groove, it is at once seen that, 
owing to the wedge action due to the in- 
clined sides, a greatly increased grip is ob- 
tained with much less surface contact. In 
this case the elasticity of the fibrous rope as- 
serts itself, and in endeavoring to recover its 
circular form it insures an intimate contact 
between the working surfaces of the rope 
and pulley. I think it is fair to assume that 
of two similar ropes, one running in a semi- 
circular groove and the other in a 45° groove, 
the crip of the latter would, other things be- 
ing equal, be at least double that in the 
former case, so far as it depends upon the 
wedge action. 

3ut there is another factor to be taken into 
account. In entering the groove of the 
driven pulley the rope is subject to a stress 
of say 60 pounds, this gradually increasing 
throughout the are of contact until the 
point of release is reached when the tension 
is, we will assume, 300 pounds. As pointed 
out in my first article, this gradually aug- 
menting stress causes the rope to sink deep- 
er into the groove as the point of release is 
approached, so that the ‘‘pitch line” of the 
surfaces in contact forms actually a spiral of 
small radial difference. It will be seen, 
therefore, that for the rope to slip on the 
pulley, not only the grip due to the radial 
wedge action of the groove, but in addition 
what, for want of a better term, I will call 
the circumferential wedge action, must also 
be overcome before slipping can occur. 
Nothing of this kind obtains in the case of 
the rope running in a semi-circular groove. 
On the contrary, the tendency is, as we have 
seen, probably to induce an effect of quite 
an opposite kind. 

All things considered, it does not appear 
to me that satisfactory results could be ob- 
tained with fibrousropes running in semi-cir- 
cular grooves under the present conditions 
of working. Of course by sufficiently re- 
ducing the power transmitted by each rope 
such a plan could be made to answer well 
enough, but this entails the use of a larger 
number of ropes, wider and heavier driving 
drums, which means increased journal fric- 
tion, space occupied and interest on first cost, 
risk of breakdown of ropes, etc. Against 
this is to be set the saving due to the pre- 
vention of wedging of the ropes into the 
grooves and of unequal slip, while an addi- 
tional allowance must be made for the pro- 
longed life of the rope consequent upon the 
reduction of the working stress. The tend- 
ency, however, at the present time appears 
to be towards tnereasing the working stress 
of the ropes, and more than one case has re- 
cently come under my notice where two, 
three, or even more ropes of a set have been 
removed with a marked gainin economy. The 
point at issue here is whether it is cheaper 
to buy ropes than fuel, and so far as pres- 
ent appearances go, it would seem that the 
latter commodity is still the dearer of the 
two. It is probable, therefore, that in the 
shall have still more highly 
ropes used until the balance of 
economy and convenience is struck. This 
may appear a very primitive method of de- 
termining the best conditions for rope trans- 
mission, but it must be remembered that 
there is practically no reliable data avail- 
able as to the life of ropes variously stressed. 

Mr. Booth agrees with me that 45 degrees 
isa very usual angle for the grooves, but 
remarks that he has seen sharper angles 
used. It would, of course, have better ad- 
vanced his claim if he had referred to the 
use of more obtuse angles, such as are still 
occasionally met with. Angles of between 
50 and 60 degrees are sometimes used, but 
although a very large amount of experi- 
menting has been done in this direction, we 


future we 
Stressed 


find angles more obtuse than the latter only 
very rarely employed, and this, to my mind, 
Points very conclusively to the fact that be- 
yond about 60 degrees the grip of the rope is 


non me 


cient even although assisted by the 
Wedge action of the grooves. No doubt by 
lining semi-circular grooves with leather, 
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vulcanized fiber, or some similar material, a 
very satisfactory driving could be obtained, 
but the cost of such a process would, I fear, 
be prohibitive. 

Finally, I would suggest that some inter- 
esting and valuable information might be 


f / ; \ 
\ } 


\ 


y Vv. 


obtained by experimenting with a groove 
which should be a compromise between the 
V and the semi-circular form, such as rough 
ly indicated in the sketch herewith. 

M. E. 


Getting a Technical Education, 
Machinist : 

A short time ago a young correspondent 
of the AMERICAN Macninist asked through 
the columns of Questions and Answers what 
course would be best for him to pursue in 
order to learn mechanical drawing. The 
answer was that the Michigan Agricultural 
and Mechanical College of Lansing, Michi- 
gan, provides for students to work part of 
the day and pay their way almost entirely 
through a course of four years in mechani- 
cal or civil engineering. While this is true, 
it is by no means the only institution of the 
kind in the country at which a young man 
may receive an education through his own 
efforts. At the State university or college 
of almost all of the States a young man with 
sufficient push and energy may receive an 
education through his own efforts. That it 
is no small undertaking for a young man to 
start into a four years’ college course with- 
out some assistance, aside from what he may 
earn himself, cannot for a minute be doubt- 
ed, but there are dozens of men doing that 
very thing to-day. At the University of 
Illinois within the past seven years there 
has not been a class graduate, but has had at 
least one member ‘‘who worked his way 
through,” 

To all young men wishing a college edu- 
cation in an engineering course, and who 
have not the means to take them through 
college, I would advise to write to their 
State college or university for information. 
College authorities are always ready and 
willing to help young men along who wish 


Editor American 


an education. If your own State does not 
possess the proper institution write to neigh- 
you 
really wish a college education you will tind 
that wheve there’s a will there’s a way. 

E. SPENCER. 


boring States for catalogues, and if 


Draftsman’s Wooden Triangles, 
Editor American Machinist : 

You are no doubt well aware of the pro 
pensity possessed by all (or nearly all) wood- 
en triangles as used by draftsmen to change 
shape by shrinkage, and the framed ones 


get long on the points, making all sides hol- 
low. 


Some two years ago I had use for a 
large triangle of 
30°, 60 90°, 
and so made one in 
which I the 
plan to 


and 


used 
following 
this 
of shape at the cor- 
ners, and to day it 
is practically 
straight on each of 


avoid change 


its sides, although 
has been 


done to it 


nothing 
since it 
wis made, 





As the change of 





shape of the corners 


comes from the wood on each side, when 
shrinking, backing up against the adjacent 
side, the remedy is to keep the sides from 
meeting at the joint. This I accomplished 
by slightly separating the joints, and fitting 
into a circular recess at each angle and on 
opposite sides a cross-grained key_or spline 
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the 
Foerstner bit. 


glued in; recess was formed with a 

The tendency of the extreme corners to 
slip by each other is overcome by putting a 
dowel pin through the corner and gluing it 
in one side only. 


As the extreme sharp cor- 
ner is seldom or never used, I rounded it over 
to avoid catching and slivering. 
CHARLES 8S. Bracu. 
——_+4e—__—_ 
Columbian Exposition Notes. 


OIL, 





FUEL 

About the 1st 
used under the boilers of the power plant. 
And the sudden transformation from 
dirt, and, at times, the blackest of black 
smoke, to a clean boiler room and 


PLANT. 


of March fuel oil was first 
soot, 


a clear 
sky demonstrated in a most positive manner 
the wisdom of the mechanical engineer and 
the other officers of the Exposition in choos- 
ing petroleum for its boilers—in preference 
to soft coal at least. 

Whether or not gas, which also received 
some attention, would have equal advan- 
tages with petroleum is a question, but 
considering the cleanliness of oil both in the 
handling and in the consumption, with the 
additional and very important advantage, 
that of reliability of supply, the decision 
was a wise one. All the oil required dur- 
ing the year 1893 is to be furnished by no 
other than the Standard Oil Co., and they 
hold themselves responsible for its delivery. 
The contract price is 724 cents per barrel of 
42 gallons. 

The fuel oil plant is located iu the ex- 
treme southeast corner of the Exposition 


grounds. Here it is as far as possible from 
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the buildings—a safeguard against fire, and 
ata point where all operations such as un- 
loading from cars and pumping can be car- 
ried on at all times without hurting the fine 
sensibilities of any one. 

The plant consists of a tank house and a 
pump house. The former is a vault covered 
with loam and grass, built of brick, with a 
heavy concrete floorand a roof of I beams 
supporting arched brickwork. The whole 
is divided into six distinct vaults by brick 
partitions. The entire tank house measures 
68x74 feet and its depth is 12 feet. There 
are twelve oil tanks, two in each compart- 
ment. Each tank measures 8 feet diameter 
by 25 feet long. They are built of ,, iron 
and have a capacity of 9,370 gallons each. 

The pump house is located just east of 
the vaults and is fitted up with two duplex 
screw pumps for pumping oil, two 40 horse- 
power boilers, with suitable feed 
heater, ete., and a stand pipe 380 feet high. 

The piping for the pump house and vaults 


pump 


was laid out with the greatest care, the ob- 
ject being to guard againstany possible failure 
in the oil supply. The oil is pumped from 
Whiting, Ind.—about 40 miles distant—di- 
rectly into the oil tanks. From the tanks it 
is drawn by one of the Snow pumps and 
forced into the stand pipe; thence it flows 
under a head of about 28 feet to the boilers. 
In case of the line from Indiana breaking 
down, oil can be drawn by one of the pumps 
from 
vaults while the other is keeping up a steady 
supply to the boiler house, 
anything happen to the vaults the oil can be 
forced directly to the boilers from the sup- 
ply line or the cars; again, the stand pipe 


tank cars on a siding near into the 


Again, should 


imay be shut out. 

The amount of oil consumed is measured 
by an outage scale on each tank, a very ac- 
curate record being kept of the readings on 
each when full, and when at the low mark, 
or just before filling again. 

The oil flows from the pump house to the 


boiler house through a 5” wrought-iron 
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This pipe is inclosed in a plank box, 
and with it a 2’ steam pipe, which serves to 
keep the oil from becoming sluggish in cold 
weather. This line is perfectly straight, 
and is 3,200 feet long. It is so graded as to 
drain back toward the pump house, so that 
the oil may be drawn from it immediately 
in case of fire in the boiler house. This line 
strikes the near the center, 
passes into it toa point just in front of the 
boilers; it then runs in both directions down 
the building to each end. It lies in a plank 
box laid in the floor. At each battery a 
branch is taken off the main line. 

Surveys 


pipe. 


boiler house 


and drawings are now being 
made for a second line between the pump 
and the boiler This line will be 6 
diameter and will not be so direct, though it 
will drain the other. With 


these two lines there can be no danger of a 


house, 
back, as does 


shut down in case one line is disabled, as 
either pipe is large enough to supply all the 
oil required. 

A 2’ steam pipe isrun over each boiler, 
and branches from these lead down to the 
burners. Then these headers are so con- 
nected with the corresponding pipes for the 
other boilers, that steam may be had from 
any boiler which may be steaming at the 
time, to start any other boiler in the plant. 

The power required from the boiler plant 
has been variously estimated at from 20,000 
to 30,000 horse-power. The indications now 
are that the latter is much the closer figure, 
when the power plant proper, the line shaft- 
ing engines and steam, as such, required by 
exhibitors are taken into account. 

A system of electric valves, gauges and 
alarms will connect the fuel oil plant and 

the boiler house in such manner that 
supply and pressure of oil and steam, 
and supply of feed water as well, 


will be most perfectly regulated 
\ automatically. 
\ Each boiler maker chooses the 


burners for his own boilers, and they 
are as follows: The Root and National 
have the Reed burners. The Inter- 
national and Reed burners are used 
under the Heine, and the Armstrong 
under the Gill. The Larkin and 
Pine burners have been chosen for the Bab- 
cock & Wilcox boilers. For 
choice has been made as yet. 

ee ee 
Screw Pitch Gauge. 


the others no 





The accompanying illustration is of a new 
screw pitch gauge, which determines all 
$f to 40 per 
pipe and brass 


pitches in common use from 
inch, including those for 
work—114 and 27 per inch. The leaves are 
made sufficiently narrow, so that they readily 
enter a nut, and can thus be used for in- 
ternal work, and there is a stop which pre- 
vents the leaf opening beyond a line straight 
with the handle, this feature further fa- 
cilitating its for The 
be used as gauges to 
grind thread tools to. It is manufactured 
by the Standard Tool Co., Athol, Mass. 
<fo——— 

The the navy has 
completed requirements for the information 
of inventors may submit 
plans for the new submarine torpedo boat 
authorized by Congress. A boat will be 
called for with about 125 tons displacement. 
The motive power will be steam or electric- 


use inside work. 


larger pitches can 


Ordnance Bureau of 


who desire to 


ity as the designer may select. The appro- 
priation for the vessel is $200,000, of which 


about $50,000 will be retained for experi- 
mental purposes. 





—-- 

The April number of 7'he New York Stand 
ard surpasses previous issues in some re- 
spects, one of the most notable of these 
the publication, with portraits of 
writers, of a large number of contributions 


being 


from celebrated men and women under the 
general heading ‘‘The Story of My First 
Watch.” 
ape 

The new cruiser, the ‘‘Detroit,” on her re- 
cent trial in Long Island Sound attained an 
average speed of 18.7 knots and earned for 
her builders the premium of 
about $170,000, 


handsome 
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Electricity and Manufacture. 

A mechanical engineer of an observing 
turn of mind recently remarked that the 
small electric motor bid fair to revolutionize 
manufacture in many of its branches by 
placing men of small means more nearly on 
a level with those of large means, or great 
corporations or companies. And this, he 
reasoned, result in improving the 
quality of things manufactured, and be in 
every way advantageous, 

This may be a rosy view to take of the 
case, but there is considerable reason behind 
it. One of the greatest needs of the man 
working by himself, or in connection with 
two or three, or a half dozen others, is cheap 
motive power. THe or they may require but 
little power, and that irregularly, but that 
little is wanted just as much as the large 
manufacturer wants a good deal. In this— 
the enployment of motive power—the indi- 
vidual workman is, usually, at an enormous 
disadvantage as compared with the large 
manufacturer, with whom he must compete. 
This disadvantage begins with the first cost 
of motive plant, and follows all through its 
operations. The cost of engine and boiler, 
the space required for them, and the cost of 
fuel, water, attendance and repairs are 
enormously against the isolation of manu- 
facture; they are allin favor of its centraliza- 
tion. 

But with the small electric motor of satis 
factory construction and operation, with 
this and electricity on tap, to use an ex- 
pressive phrase, furnished at reasonable cost, 
this disadvantage would become strikingly 
less. With the ability to take power ‘‘into 
the back yard,” and to pay for just what is 
used, the individual would be able to make 
avery satisfactory step towards the front, 
in some branches of the trades he might get 
quite to the front. 

The individual, or the little band of two 
or three, would have one thing in his or 
their favor, and not a small thing in its 
operations, either. That is human nature. 
No man will work for another as well as he 
will for himself, or at least the exceptions 
to this rule are no more than sufficient to 
prove it. With average humanity the dif- 
ference in this respect is greater than would 
generally be believed, that is to say, the 
difference in the results that obtain. It 
is greater than the most interested party— 
the individual believe, 
himself, until he had made the trial. 

As to the quality of what is made to sell, 
the individual would see the absolute neces- 
sity of that 
matter how honest he might be—could see 
it when working for the large employer of 
labor. Working for himself he would realize 
that his chances of success, of gaining and 
preserving a reputation that should create 
and maintain a demand for what he made, 
depended upon himself alone. Working for 
others there is great likelihood that the 
habit, or practice, of thinking that one man 
cannot accomplish much anyway in keeping 


would 


workman—would 


preserving as he never—no 


up the reputation of a great concern, or its 
solvency, as to that matter will take pos- 
the individual. 
profit sharing and the like have their origin 
in the belief of employers of labor that 
something must be done to create an interest 
amongst workmen, and that the best way to 
do this is to convince them that, to a certain 
they are working 


session of Such plans as 


extent, for themselves; 
that the right or the wrong doing of one is 
the concern of all. This plan has worked 
very well indeed, we believe, in some in- 
stances, but manifestly it cannot bring about 
the same results in the instance of almost 
any man that would be brought about by 
the feeling that he was working, indi 
vidually, for himself. It would be neces- 
sary to reconstruct mankind before that 
would be the case. 

After all, perhaps the engineer to whom 
reference has been made is not so far astray 
in his conclusions as to the possible influence 
of the electric motor on manufacturing as 
might appear at first thought. A good deal 
may—must—depend on the degree of per- 
fection to which the distribution of power 
by the employment of electricity is brought. 
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The Belgian Workmen. 


Some people who seem to have entirely 
forgotten the early history of this country 
and the principles set forth in the Declara- 
tion of Independence are condemning the 
Belgian workmen for resorting to violence 
to secure universal suffrage. The facts 
seem to be that there is no other way of se- 
curing what are undoubtedly the rights of 
the people. Every peaceable method of se- 
curing the desired reforms seems to have 
been exhausted, and the overwhelming vote 
against universal suffrage by a legislature 
elected by a vote restricted to about 2 per 
cent. of the population shows plainly that 
somebody must be forced, by violence if 
necessary, to do the right thing. In ’76 we 
declared the right and duty of the people to 
do this very thing, and then went and did 
it. Wecan do no less than approve a simi- 
lar action by another people. By refusing 
longer to carry on the work of society under 
hopelessly oppressive conditions, and by 
making demonstrations calculated to frighten 
the aristocracy of Belgium into a concession 
to democracy, the workmen of Belgium are 
proving themselves patriots, especially 
when in support of their principles they 
announce themselves as willing to and actu- 
ally do sacrifice their lives. History will ac- 
cord them an honorable place, and we shall 
hope for their success in establishing a rep- 
resentative government. 


above was written it is an- 
nounced tnat the people of Belgium have 
triumphed so far as securing a vote for every 
man, though this is marred by giving *a 
plural vote to property owners, which is un- 
just 
majority vote, and if it cannot be, then an- 
other scare of the aristocracy may be neces- 
sary. Universal suffrage is a necessity for 
representative and just government. That 
secured, the further progress towards equal 
rights may be’ by peaceful educational 
methods. 


Since the 


This, however, may be righted by a 


eee 
Files and * File Steel.” 


The length of time which any cutting tool 
will continue to cut satisfactorily depends 
primarily upon the quality of the steel of 
which it is made. This is just as true of a 
file as of any other cutting tool, and one 
would think that it would pay to use a good 
quality of steel for files as well as for lathe 
tools or drills. But tons of the vilest steel 
that can be manufactured are used in the 
making of files, and ‘file steel” is a distinct 
brand of steel, so ‘‘cheap and nasty ” that 
no one would think of using it for any other 
purpose—so cheap, in fact, that many of the 
best steel makers refuse to make it, and 
only supply steel to file makers who for 
some special files or for some special pur- 
poses want steel that is geod enough to be 
used for other tools, and are willing to pay 
for it. few brands of files 
which are known the world over as the best, 
and this is due largely to the fact that they 
Stubs’ 


There are a 


are made of better steel than others. 
files, for instance, are not excellent because 
they are English files, but because they are 
made of Stubs’ steel, there being about as 
for files 
and ‘‘ file steel” as between a chestnut horse 
and a horse chestnut. 


much difference between this steel 


Files are made both 
in England and in this country that will not 
compare very favorably with Stubs’, mainly 
because they are made of ‘‘file steel,” and, 
on the other hand, there are files made in 
both countries that will compare very favor- 
ably with Stubs’, mainly because they are 
not made of ‘‘ file steel.” 

There are too many buyers of files who 
choose them on a basis of discounts from lists, 
and consider scarcely anything else. Let such 
a buyer secure a specimen of regular ‘file 
steel,” forge a lathe tool of it, and see how 
well it will stand when compared with a 
tool made of a good quality of steel. He 
will then have a pretty fair idea of how 
much better a file would be if made of good 
steel. Or, let him order a few files of a 
reliable maker, stipulating that they are 
to be made of some good quality of steel, 
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’ 
pay the price for them, and then see wl) 
the result will be. But, if he does not 
choose to do this, then lethim not compare t}\e 
‘* file steel” files of one country with the 
special fine brands of another country, and 
say that the nationality of the file decides 
its quality. It is more a matter of price, 
In nearly every country where files are 
made at all, both good ones and poor ones 
are made, and a buyer can take his choice, 
but as a rule, only the better grades re 
exported, because freight charges and sje 
cific duties, if any, become too large a ) er. 
centage of the total value. 

a 
Fore-warned, Fore-armed, 





There will undoubtedly be a large crowd in 
New York to witness the naval demons 
tion, and another crowd on the day follow. 
ing to see the land parade which promises ty 
be one of the most noveland interesting di 
plays ever seen in this locality. Our 1 
roads are well equipped for any emergen 
of transportation, and there is no reason 
why their patrons, however numerous they 
should be, should not be conveyed safely nd 
quickly from and to their homes without 
subjecting them to any unnecessary hard. 
ships. It is to be hoped that the disgrace. 
ful mismanagement of some of the ferries 
during the Columbian celebration of last 
October will not be repeated this time. | 
the ferry companies have a sufficient num- 
ber of boats to handle with dispatch any 
crowd that may come along, and give «il! a 
safe and comfortable conveyance across the 
river. If all these boats are put in service 
on the days of the celebration, and run un 
der good and competent management, it 
may be reasonably expected that no one will 
be exposed to injury as was the case last Oc 
tober. 

It is to be hoped that the managers will 
not forget their duty to their patrons and 
will show some regard for defenseless women 
and children, and will not trust to good luck 
or miracles to help them out of any difficul 
ties into which they may be led if they persist 
in mismanagement. 


£ 





ee ee 

The recent fire in Temple Court, this city, 
again illustrates the fact that it is vain to 
put too much faith in fire-proof buildings. 
In this case the building was badly injured 
by a fire which started on one of the upper 
floors, and there is little doubt but that if it 
had started on one of the lower floors thie 
building would have been wrecked. Many 
of the occupants of the building had no 
fire-proof safes in which to keep their valu 
able books, records, etc., and the loss wis 
therefore heavier than it would otherwise 
have been. 

The A. 8. M. E., and the engineering 
world generally, meets with a loss by the 
burning of records which were in possession 
of Mr. Gus. C. Henning, M. E, who is the 
working member of the society’s committee 
on standard methods of testing. Practically 
all the data which had been gathered during 
the years this committee has been at work 
were destroyed, and such partial restoration 
as may be possible will involve a very great 
amount of labor and time in its accomplish 
ment. In addition to this, Mr. Henning lost 
all his personal records of tests of materials, 
extending through a number of years, among 


them those made in connection with his 
work on the Henderson bridge over the 
Ohio. These are scarcely replaceable. They 


were very full and complete; from a smill 
part of them the data for Mr, Henning’s 
recent paper, ‘‘On the Elastic Curve and 
Treatment of Structural Steel,” was derived; 
which paper The Engineer, of London, was 
kind enough to say comprised ‘about all 
that known tn the States regarding 
steel.” The conclusion of the labors of the 
committee referred to above is, of course 
indefinitely postponed by the fire, and a loss 
inflicted which will be very much regrette: 


was 





we 

Mr. Deodatus Hilin Neale, one of the 
editors of the Railroad Gazette, died in 
Brooklyn, April 5, of spinal meningitis 
Mr. Neale was an Englishman, and wa 
connected with 7he Engineer, of London 
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when he came to this country in 1883 to 
attend the Chicago Exhibition of Railway 
Appliances, since which time he has been 
connected with the Railroad Gazette, except 
dur an interval when he was in Aus- 


li, as Mechanical Engineer to the Rail- 


way Commissioners. Mr. Neale was a man 
of uncommonly fine abilities and attain- 
mel ind his death in the prime of life 
is a sul loss. 
—_—_ + 
Literary Notes. 
swiTCH LAYOUTS. Showing graphically the 
lea offsets and all dimensions needed for 
? frogs of all numbers and curves in all 
switches in common use. Curve easements, 
if angles, chords and deflections for eas- 


yo the transition trom a tangent of a curve, and 


frol i. curve of one radius to a curve oft another 
rad By Augustus Torrey, Principal Assistant 
Engineer, Michigan Central Railroad. 


The title page of the book as stated above 
indicates Clearly its character. The sub- 
jects are plainly stated in the explanatory 
introduction, and each of the 112 accom- 
panying r diagrams shows graphically and by 
figures the leads, offsets and all dimensions 
needed for laying out the switch or cross- 
over indicated, as well as the list and dimen- 
sions of ties, head blocks, etc. These, in 
connection with the numerous tables, make 
the book an exceedingly valuable one to the 
section foreman, as it will enable him to 
have the work properly done with but little 
instruction and direction from the engineer. 
It is a time-saving manual, and we know of 
work treating this subject 
as practical and complete as this 


no other on 
which is 
one. 


It is 
73 Broadway, New York. Price, 


PIONS AND 
(jis SERS 


ions of general interest relating to ‘sein cts dis 

ad in our columns will receive attention in this 
department. The writer's name and address should 
ys accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


published by the Railroad Gazette, 
$1.00. 
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Umways 


‘W. T. S., Providence, R. I., writes : 
Please “inform me in what issues of the 
AmertcaAN MAcutnist I will find how to lay 





- 204)" 


out a locomotive valve gear. A.—May 10, 
17, 24 and 31, 1884. 
(205) M. B., Fincastle, Va., writes: Please 


give me a description of a device for turning 
wrist pins cast to crossheads such as cannot 
be turned in a common lathe. A.—You will 
find an illustration and description of a very 
good lathe attachment for this purpose in 
our issue of April 14, 1888. 


(206) W. S. H., Beaver Meadow, Pa., 
asks: Where could I obtain a catalogue for 


nickel-plating apparatuses? A.—Write to 
the Gorham Mfg. Co., Providence, R. L., 
for one of their little books treating on the 
source and nature of electricity and its ap- 


ication to the electro plating process. 


07) J. E. F., New York, writes: Please 
inform me where I can find the most in- 
formation relating to rotary engines, either 
in books or papers. .4.—There is but very 
little to be said about rotary engines. Ap- 
ple s Cyclopedia of Applied Mechanics 
probably contains as much useful informa- 
tion on this subject as any other book. 
This work you may find in nearly all the 
good libraries in the city. 

208) F. W. B., Lynn, Mass., writes: I 
inderstand that reports are issued by 
the bureaus of the army and navy depart- 
ments at Washington which are of con- 
Sid : value to the mechanical engineer. 
Ph inform me how they can be obtained. 
{ \sk the congressman of your district to 
btaln them for you; it is doubtful if you 
Can obtain them in any other way. 

0) C. W., New York, asks; Is it pos- 
sible to obtain a good text-book on perspec 


rawing and line shading? If so, please 
Sive title and place where the same may be 
tained, -We believe that Davies’ 


Shades and shadows and perspective will 
suit you; itis one of the best text-books on 
rye se Subjects. It can be obtained from any 
ewer in scientific works or dealer in school 

J. J.C., Dublin, Ga., asks: Can 


iny hard alloy be 


I ind if s¢ 


- in plaster. of 
», how can tt be done? Al 
‘VS can be cast in plaster-of-paris 
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molds. The mode of procedure is the same 
as that of ordinary molding in the foundry, 
with the exception that the mold is com- 
posed of a mixture of one-third of plaster-of- 
paris and two-thirds of fine brick dust made 


to the right consistency with water; the 
mold must be thoroughly dried. 2. How 
many casts can [ get of one mold? A.—One. 


(211) E. P. P., Dickey, Ga., writes: I have 
a copper boiler to patch which is about 4 
inch thick, used in a turpentine distillery. 
Could I use iron for the patch, or is it neces- 


sary to use copper, and how thick should 
that be? A.—Do not use iron; use copper 
fully as thick as that in the boiler, or say 


is inch thick. 2. Please give me the kind, 
size of rivets and distance between them. 
A,—Copper rivets } inch diameter; pitch 

inch. 3. I have a shaft 75 feet long, 3 inch- 
es diameter, which I wish to put on a brick 


foundation. Please give me the proper 
method of doing the same with number of 


brick pillars and the size of the same. A. 
You will need 7 pillars making the distance 
about 9 feet between the centers of bearings. 
The size of pillars will depend on the ground 
on which they are placed, and on work the 
shaft has do. 4. Will it be injurious to burn 
fat pine in a vertical boiler?) A.—With ju 
dicious firing no injury will result. 


(212) E. S. A., West Bay City, Mich., 
writes: Please state which is the best posi- 
tion for the cranks of a triple-expansion 
engine, and give reasons. Several builders 
on the lakes place the cranks in the follow- 
ing order—high pressure, low pressure, and 
then intermediate pressure, while others 
adopt the order of low pressure, intermediate, 
and then high pressure. A.—The position 
of the cylinders depends much on the gen- 
eral design of the engine. The aim is to 
make the whole as compact and convenient 
as possible. The natural position of cylin- 
ders in a triple-expansion engine is, high 
pressure, intermediate, and then low-press- 
ure cylinder. If the steam chest is placed 
at the front or back of the engine, the cyl- 
inders may be placed much closer together, 


~ 


| 
| 


pounds pressure persquareinch. Had I better 
use cast-iron, brass or steel? Also how can I 
find the thickness of cylinder when made of 
any one of these metals? A.—The choice 
of metal depends on kind of work the cylin 
der has to do. The thickness of cylinder can 
be found by the following formula: 
2 ee 
&é&-=— Pp 

in which s denotes the tensile strength of 
the metal per square inch; p, the internal 
pressure in pounds per square inch; r, the 
inner radius in inches, and ¢, the thickness 
in inches. Inordinary language the formula 
reads: Multiply the internal pressure per 
square inch by the radius in inches, call this 
product A. Subtract the internal pressure 
per square inch from the tensile strength 
per square inch giving a remainder B; divide 
product A by the remainder 2, the quotient 
will be the thickness in inches. If, for in- 
stance, the cylinder is to be 7 inches diameter, 
the internal pressure 7,000 pounds per square 
inch, and the cylinder is to be made of cast 
iron, for which the safe tensile strength 
say, 10,000 pounds per square inch, we then 
have, 


is, 


7,000 x 3.5 
10,000 — 7,000 


8.16 inches. 


2. I wish to build a beam of cast iron 2 
inches thick, to be supported at both ends 
and loaded in the middle with about 50 tons; 
the distance between supports is to be 4 feet. 
How deep will this beam have to be in the 
middle and at the ends so that each part of 
it will just carry its load, and be as likely to 
break at one place as another? A.—Let the 
shaded portion of the figure represent one- 
half a beam supported at each end and 
loaded at the middle. If the bottom edge of 
the beam is straight, the upper edge of the 
shaded portion will be a parabola with its 
vertex on the edge « of the support 7, and 
its axis on the linea 4. The other half of 
the beam will, of course, be bounded by a 
similar curve. To find this curve we must 
compute the depth of the beam at various 
sections from the center. Divide one-half 





and a very symmetrical arrangement is got 
by placing the low-pressure cylinder in the 
middle, while a little less space still is occu- 
pied by putting the high-pressure cylinder 
in the middle. 


(213) T. A. W., Taunton, Mass., asks: 
Which is the tallest chimney in the world ? 
My friend says a chimney in Fall River is 
the tallest one. I say not. Also name the 
five highest chimneys. -The chimney 
at Townsend’s works at Glasgow, Scotland, 


is 454 feet high; this is the height of the 
brick-work. To this was added a copper 
extension, making the entire height 488 
feet. The next highest is at Tennant & 
Co., also in Glasgow; it is 435 feet high. 
The third is at Dobson & Barlow, Bolton, 


England ; it is 367 feet high. The next is 
in Boston, built for the Fall River Iron Co.; 
it is 350 feet high. Then comes the chimney 
built for the Clark Thread Works at Harri 
son, N. J.; it is 335 feet high. It should 
be observed that the first three chimneys 
mentioned were not designed primarily for 
draught of boilers, but are used in connec 
tion with chemical works, where high shafts 
are essential to carry noxious and 
odors off without endangering public health. 
For further information on this subject see 
AMERICAN MACHINIST, June 19, 1890. 2. 
Which is the hardest boat to row, a flat or 
round-bottom boat? A.—This is simply a 
matter of model; on general principles the 
round-bottom boat is easier to row than the 
flat one, but it is possible to construct a flat- 
bottom boat which can be rowed in smooth 
water as easy as the other. 3. Which of the 


guses 


two above-mentioned boats is the hardest 
one to tip? A.—The flat-bottom boat. 4. 
A retired engineer says he used an in 
spirator for feeding a boiler, and that the 


feed water on entering the boiler was cold. 
I would like you to explain how this can be 
so. —If the engineer says that the feed 
water in entering the boiler was as cold as 
the supply, you can tell him that he is mis- 
taken. 
214) E. M,C 

wish to build a 
inches diameter, 


Berlin Falls, N. 
small cylinder, 
to withstand 


Il., writes: I 
Say, 4 to 7 
1 O00 to 7.000 


the length of the beam into, say, six equal 
parts and through each point of division 
draw a vertical line, these lines will then be 

inches apart, and each will represent a 
plane cutting the beam, thus giving us six 
different sections, one of them being in the 
middle of the beam. In computing the 
height of each section we shall always de- 
note the distance in inches from the edge a 
of the support to any of the sections by 2, 
the load we shall denote by 7, the breadth 
in inches by /, the depth in inches by ¢, 
and the safe stress in the outer fibers by S, 
for which we shall take value of 6,600 
pounds (castiron). Now for computing 
the depth d of each section or ordinate ,we 


use the following formula, 
jas 
d rs - : l x hs 
E te eB 
For the middle section, is equal to 24 
inches; substituting for the symbols their 
values we have, 
3 00,000 
d “ee x 100, 24 23.3 inches. 
6,600 «x 2 
4h 3x ~P 99 797 
The value of 22.727, remains con- 
BE & h 
stant for computing the depth of all the 
sections, but the value of 2 changes for 
each section. For the first section from the 
center the value of z will be 20 inches, 


hence the depth of this section will be, 


d Af 22.727 K 2 
For the second section we 


21.3 inches. 
have, 


d = 01/22 727 K 16 19 inches, 
For the third section we have, 
d / 22.727 *K 12 16.5 inches. 


In a similar way the depth of any other sec- 
tion is found. These depths are now laid 


off from the line a } on the correspondent 
ordinates, and a curve 


is drawn through 
their upper extremities, which will be the 
required parabola. 


Here we have allowed 
nothing for the vertical shear, which when 
taken into account will slightly change 
the curve. The section at «d to resist the 
which 


> 
shear is found by the formula ; in 


N 


P denotes the load as before, and « the 


safe shearing strength per square inch; let 
the value of the latter be 3,400 pounds, we 
then require a section at a 7 equal to 

+ x 100,000 
3,400 

the breadth is 
ad will be, 

14.7 y Or 


4.00 


14.7 square inches, 


2 inches, hence the depth at 


5 inches, 

and the curve should be raised to the point 
d, and drawn to ¢ as shown. From d tof, 
the amount that the beam projects over the 
edge of the supports may be made of 
uniform depth. The practical way of con 
structing the beam is to make the depth 
ad equal to half the depth at the center, as 
shown at 4 at the right-hand support, and 
then join the extremity of this ordinate and 
the point ¢ by a straight line and produce 
it to e theend of the beam. This beam 
will, of course, be a little stronger at ) than 
at the center, but the metal wasted will not 
as much as the labor required to curve 
it as shown at the left-hand side. 
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Grant Gears. cuntustons and P hila i 
Shafting Straighteners. J . Wells, Tampa, Fla. 
Ideal Drawing Stands. M. C. pce TOY, Ni. 
Forming Lathes Mer. Mach Tool Co., Meriden, Ct. 
Air Hoists, Frank Richards, Pe 
6- Spindle Turret Drills A. O. Quint, Hartford, Ct. 
*Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 
Drill Presses, with Tapping Attachments. 
Gould & Eberhardt, Newark, N. J. 
Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Libe rty St., N. Y. 


Selden Packing for stuffing box, with or without 
rubbercore Randolph Brandt, 38 Cortlandt St., N Y. 

Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O 

Engine Humphrey's Foundry, 
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Castings, Belle 
Air Compressors for everv possible duty 
Air Compre:sor Works, 43 Dey Street, N. ¥ 

For Cypress Tanks and Vats, address W. E. 
well Co., Floyd and Main Streets, Louisville, 

Factory sites given away, 
Address R. V. Pierce, 

Guild & Garrison, Brooklyn, N. Y., aiesisnis 
steam pumps. vacuum pumps, vac uum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


“Shapers (Double Triple Quick Stroke”) 
Trade Mark. 
Gould & Eberhardt Newark, N. J 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St, Philadelphia, Pa. 


Clayton 


Cald 
Ky. 

1 hour from “aaa York. 
Bound Brook, N. 


For best Return Steam 
tors, Positive-Acting 
Valves. T. Kieley, 11 W. 

For the Latest Improved Dis umond Prospecting 
Drill, address the M C. Bullock Mfg Co., corner 
Canal and Washington Sts, Chicago, Dl. 


‘ar 


Regula 
Back-Pressure 
N.Y. Send fordes’n, 


Traps, Pressure 
Pump Govs., 
13th St., 


Combination, duplex and special g cutters in 


stock and to order. vertical milling machines, 
Kk. M. Clough, Tolland, Conn. 
“Pumping Machinery.’’ New book, 450 pp. 8vo, 


270 Eng. 
ton Avenue, 


Prospectus free. W.M 
Philadelphia, Pa. 


Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other style Gears. 
Gould & Eberhardt, 


Patent Soliciting of High Class. 
DPD. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York. 
Send for Brief History of Patent Legislation. 


De Lamater Screw Propeller Wheel, 
by The Samuel L. Moore & Sons Co., 
N.J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, ete. Location and equipment well 
adapted for Heavy Steamship Repairs, 


** Binders” for the AMERICAN MACHINIST. Two 
styles —the ** Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,” mailed at 50c. each. The former 
has stiff buard covers, while the latter has flexible 
covers with full page opening flat. Either will bold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


” 


Barr, 3223 Powel 


Newark, N. J 


made only 
Elizabethport, 


* Indicator Practice and Steam Engine Economy. 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required caleu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 

a 
Coe Brass Manufacturing Company. 
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Continued from page 4. 


with a mixture of sand and other things to 
form the core, trued and 


packed firmly by the workman who uses tools 


and is smoothed, 


and 
work much upon the principle of the plas- 
terer’s trowels, only these are trough-shaped 


for this purpose that are very simple 


and are applied while the core is revolved. 
After this the core is thoroughly dried in a 
special oven, in which it is kept until within 


very few minutes of the time it is to be 
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set in the mold and the brass poured. If 
removed from the oven for any considerable 
time before this, it is liable to absorb from 
the atmosphere some moisture which would 
be very apt to render the cast worthless. 
After thoroughly 


cleaned inside, the drawing operation, by 


this casting has been 
which it is reduced to accurate dimensions 
inside and out, and the fine 


much admired on this kind of tubing, begins. 


riven finish so 
This is done in this mill by hydraulic ma- 
chinery of the most elaborate description, 
the plant for this having been designed by 
and built under the supervison of the master 
mechanic, Mr. Jobn F. Ellis. 
One end of the tube 
down in dies and a very smooth and well 


rough is swaged 
finished steel plunger or arbor, which is first 
thoroughly lubricated, is pushed into it; 
this being, however, somewhat smaller than 
the cored hole in the casting. The swaging 
at the end allows the end of the tube to pass 
through the drawing die and at the same 
time prevents the end of the arbor from be- 
ing forced out atthe end, The tube and arbor 
being then supported in a horizontal position 
are forced together through the die, the 
pressure being applied to the arbor, and the 
outside of the tube being also thoroughly 
lubricated. The reduction is sufficient to 
close the tube very tightly upon the arbor, 
and after the end of the tube has passed 
through the die it is blocked so that it cannot 
return and the arbor is pulled out, this 
latter operation requiring far the more force, 
since the static friction throughout its whole 
length, which may be 10 feet, has to be 
overcome at starting. 

The power required for this is furnished 
by hydraulic cylinders about 25 feet long, 
which are parts of the draw-benches, and 
are placed horizontally in line with the die 
holder. the 
die starts, stops or reverses the motion by 


A workman who stands near 
the slight movement of a lever, while others 
manipulate the work, place and remove the 
dies, attend to the lubrication, ete., the work 
going on with the regularity of clock work, 
except when, as sometimes happens, and 
did happen while I was watching the opera- 
tion of one of the machines, the arbor is 
forced through the end of the tube where it 
has been swaged down, bursting it; this, 
however, does not often occur. 

Toward the end of the operation the pro- 
cess is varied by inserting in the tube a 
hardened and ground steel arbor which is 
full size for a short distance at the end only, 
the rest of its length being small enough to 
clear the tube, and long enough to pass out 
and be fastened to a part of the machine 
opposite the drawing die. The swaged end 
of the tube is then passed through the die, 
bringing the part of the arbor which is full 
size just within the die, when tongs hitched 
to the end of the tube and drawn back, pull 
the tube through the die, which is thus pro- 
vided with a stationary core, and one motion 
completes the draw instead of two being 
required as in the former operation, and 
also giving the inside of the tube a high 
finish. 

There are eight of these hydraulic draw 
benches; two of them being used on work 
which varies greatly in the amount of the 
power required are driven directly from 
pumps so that the water is supplied to them 
at no greater pressure than is required to 
overcome the resistance, while the others, 
doing work which is more uniform, are 
driven from an accumulator which is in a 
separate room provided for it, and is a re- 
markable structure. up- 
right cylinder which rests upon a_ stone 
foundation and is 25 feet high with walls 
thick enough to stand a pressure of 1,000 
To this cylinder 
is fitted a ram which is 16 inches diameter 
and 20 feet stroke, and packed with the 
Attached to 
the top of the ram is a circular plate having 


It consists of an 


pounds to the square inch, 


ordinary hydraulic packing. 


cross ribs from which are suspended the 
rods that hold the mass of iron with which 
the ram is loaded, this being made of seg- 
ments of a 
encircle the cylinder outside, 
sufficiently to allow of 
The weight of the ram and its load for the 


circle which, when in place, 
clearing it 


free movement. 


AMERICAN 


working pressure used, 500 pounds, must, 
of course, in this case about 
100,500 pounds. A number of very power- 
ful pumps which are ranged along side by 
from a 
shaft by gearing, pump into the system of 
pipes of which this accumulator forms a 
part, while from the same system the sup- 
ply of water for six of the tube draw- 
The 


motion all the time, but an 


amount to 


side in the basement, and driven 


benches, before referred to, is drawn 
pumps are in 
automatic device controlled by the accumu- 
lator ram holds certain valves off their seats 
when a sufficient amount of water to raise it 
to its full height is in the system, and the 
water in the pump then goes through a 
by-pass and circulates under nominal press- 
ure. If the the 
faster than it is being pumped the weights 
attached to the ram move downwards; when 
it is being pumped faster than used the 
weights rise, the pressure remaining practi- 
cally constant. A more efficient plant for 
the purpose would be very hard to imagine, 
and it certainly reflects great credit upon 
its designer and builder as well as upon the 
concern that had sufficient enterprise and 
business sagacity to invest in it to the amount 
of its necessarily great cost. 

An interesting instance of the composition 
of forces is seen here when Mr. Ellis by 
applying his hands to the ring of 100,000 
pound weights encircling the accumulator 
cylinder easily sets them rotating rapidly 
around it, carrying with them the ram and 
all its appurtenances. Of course, the fric- 
tion in this case is relatively very small, 


draw-benches use water 


for the weight is supported upon water, the 
friction of which is independent of pressure, 
and the greater part of the frictional resist- 
ance is in the hydraulic packing at the top 
of the cylinder. 

Large amounts of brass, copper and Ger- 
man silver wire are made here, a considera- 
ble portion of the machinery used in this 
having been developed in the works, by Mr. 
The larger gauges of wire 
are drawn through steel or cast chilled dies, 
while the smallest gauges are drawn through 
diamond dies which are drilled for the pur- 

Copper wire is made for electrical 
other purposes which is 40 B. & S. 
gauge or .008144-inch diameter. 

A good deal of the sheet brass is cut into 


Ellis and others. 


pose. 


and 


narrow strips by shears which are nothing 
more than disks of hardened steel put onto 
arbors with washers between them of the 
proper thickness for the required spacing on 
the arbor. Both edges of these disks cut, 
and as many as twelve of them are placed 
which with their 
washers make 23 pieces upon each of two 


upon a single arbor, 
arbors that must be ground so accurately as 
to thickness that the disks on either arbor 
will enter and fit the spaces on the other, 
which it will be seen they would come no- 
where near doing if each varied in thickness 
as much as .00025-inch. 

Another job which shows how fine the 
work may be required to be is seen in the 
case of the strips of copper which are drawn 
for commutator bars. These strips are a 
segment of a circle in section and in one 
case, at least, the requirement is that 120 of 
them cut from the same bar when placed 
together inside a hardened and ground ring 
shall just fill it closely, and I saw a ring 
about 5 inches diameter thus filled. It is 
readily seen that a very small variation in 
size will make the last strip either refuse to 
go in or be too loose. Since, when these 
the commutator, they are 
from each other by insulating 
material, it is hard to see why the limit of 
variation should be so close, 


strips are in 


separated 


Perhaps those 
who require it do not appreciate what it 
costs to do such drawing, but so long as 
they pay for it, it is presumably not to be 
found fault with. 

Of course considerable machine work is 
required in such anestablishment for making 
special machinery, dies, etc., and there is 
therefore a well-equipped machine shop in 
which a good deal of high-grade work is 
done, Connected with this is also a very 
well-arranged and fitted blacksmith shop. 

A large and 
other alloys are worked daily here, andjit is 


amount of copper, brass 
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evidently done in the most systematic and 
best possible manner, the methodical, cleanly, 
neat and orderly appearance of all parts of 
the establishment evidencing the best of 
management. BY, os Ws 
—— 
A Correction. 

In our issue of April 20 we illustrated 
some hydraulic riveting machinery for the 
Niles Tool Works. In connection with this 
illustration we should have said that these 
machines were made by the Morgan Engi- 
neering Company, of Alliance, Ohio, and 
were sold by the Niles Tool Works Company, 
138 Liberty street, New York. 














There is talk of a plan for locating a shoe factory 
at Tionesta, Pa. 

Work has commenced on the 
canning factory. 


Angleton (Tex.) 

Work on the Victoria (Tex.) water-works system 
has commenced. 

A steam mill is to be erected at 
Rumford Falls, Me. 

The Superior Block Coal Company, of 
Ind., has been organized. 


Mexico, near 
Brazil, 


A new foundry will be erected at Petersburgh, 
Va , by Norfolk capitalists. 

The Andrews Wire Works of Rockford, IIl., 
to rebuild on a larger scale. 


are 


The Zaleski Coal Company is reported as about 
to sink a shaft at Marshfield, O. 

It is stated that George West will build an addi- 
tion to his mill at Luzerne, N. Y. 

The Derwent Stove Foundry Co., at 
City, Pa., is to erect an addition. 


Ellwocd 


It isstated that the Lindner Shoe Co., of Carlisle, 
Pa , has increased its capital stock. 

An irrigation company with $600,000 capital has 
been organized at Brownsville, Tex. 

The Detroit (Mich.) Foundry Equipment Co. 
will erect two buildings, 90x175 feet. 


The Georgia Central Railroad Company intends 
to erect car shops at Cedartown, Ga 

The National Wire and Iron Company, of Cleve- 
land, O., will erect an addition to its plant. 

The Gaffney (S. C.) Manufacturing Co. 
doubled its capital stock, making it $200,000. 

At Lynn, Mass., the new foundry at the 
Thomson-Houston works is about completed. 


has 
steel 


The Caucus Manufacturing Co., of Philadelphia, 
Pa , has been incorporated with $26,000 capital. 

Simpson, Hartwell & Stopple will erect a new 
foundry and machine shop plant at Houston, Tex. 

The Ruthford (N. C.) Cotton-mill has been capi- 
talized to erect a plant. J.C. Cowan is president. 

The DHlinois Nail Company, of Chicago, Ill, has 
increased its capital stock from $50,000 to $100,000. 

The Richards Paper Company will soon begin 
the rebuilding of its burned paper mill at Gardiner, 
Me. 

The new roller-mill at Burnet, Tex , has been com- 
pleted, and the machinery is being placed in posi- 
tion. 

Caleb Calvin is to build a 
foundry at Worcester, Mass., 
high. 


brick addition to his 


40x40 feet, one story 


Messrs. Bullard, Thorp and Wagman are talking 


of building a pulp-millat Fort Miller, N. Y .in the 
spring. 
The Enoree (S. C.) Manufacturing Co. will en- 


large the capacity of its mills and put in new 
chinery. 


ma- 


The Menomonie (Wis ) Manufacturing Company 


has been chartered with $5,000 to operate a 
foundry. 
An addition will be built on the plant of the 


Ellwood Gas Stove and Stamping Co., at Ellwood 
City, Pa. 

Dayton, Ohio, is to have a new paper-mill. It 
is stated that writing paper is to be the output of 
the mill 
formed with a 
manufacture of 


A concern will be 
$50.000 for the 
brook, Me. 


capital of 
paper at West 


A company to erect a cotton factory at Peters- 
burg, 8. C., has been organized, a capital 
of $50,000. 


with 


The Manufacturers’ Investment Company is to 
make an addition to the big sulphite pulp mill at 
Madison, Me. 

x. T. <C, \. Watts 
establishing a company to start a shirt factory at 
Roanoke, Va. 


Jordan, J. and others are 


The Veness Machine Company has been organ 
ized at Pittsburgh, Pa., with capital $10,000, by 
A. E. Veness. 


An addition is being erected to the foundry of 
the Diamond State Car Spring Company at Wil 


mington, De} 
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Another knitting-mill will be 
Anniston, Ala., under the 
Gabe Lippman. 

The Foster Boiler Furnace and Manufactur 
Co., of St. Louis, Mo., been incorporat 
capital, $50,000. 


established 
management of 


has 


The J. V. Abbott Manufacturing Co. is ere , 
a 34-foot addition to its loom picker works at | 
Dedham, Mass. 

Jas. Curran and others have incorporated 
Curran Manufacturiag Company, at New Y 
Capital, $100,000 

The directors of the Utica (N. Y.) Paper N« y 
Company will increase the capital stock m 
$3,500 to $10,000. 


Geo D. Wadley and others have incorpo: 
the Wadley Continuous Draw Bar Co. 


stock is $100,000, 


The capital 


The Koken Iron Works, of St. Louis, Mo, 
filed articles to increase their capital stock 
$100,000 to $200,000. 

Jobn F. Stevens, proprietor of the Enter; 
Boiler Works, Indianapolis, Ind., is building an 
addition 60x40 feet. 

The shoe factory of G. W. Bailey at Scit 
Mass., has been leased by C. Drolet, who will 
rate it and enlarge. 

It is stated that despite all the talk to the 
trary, the Pepperell Co. will erect a new cot 
mill at Biddeford, Me. 

It is announced that the Chicago packing firin of 
Switt & Co. had increased its capital stock from 
$7,500,000 to $15,000,000. 

The C. D. Morse Manufacturing Company, of 
Millbury, Mass., will erect a plant for the manu 
facture of electiic cars. 

A concern to be Known as the Mayhew Con 
Board Co. has becn incorporated at Lewiston, M 
with a capital of $1,000,000. 

A stock company is to be organized at Ly 
Mass., by N. Y. Ober and others, to manufactur: 
a machine for paving streets. 

There is water-works agitation at Dartmouth, 
S.: Chanute, Kan.; Methuen, Mass ; 
Galveston, Tex ; Petersburg, Va. 

A. Nute & Sons’ Shoe Co, of Farmington. \ 
H., capital $25,000, is the latest corporation t 
articles with the Secretary of State. 

, W. W. Fogg & Co., Bangor, Me., will engage in 
hat manufacture in connection with 
clothing factory in Exchange street. 


Lancaster, ©.; 


their new 


President Fitzgerald and Saperintendent Roberts 
of the Riverside Cotton-mills, at Danville. Va 
will double the capacity of the plant. 

Wm. R. Renwick and Emmet E. Dietrich. of 
Grand Rapids, Mich., will establish a spoke 
stave factory at Houston Heights, Tex. 

E Kibler is organizing a company at Newark. 
O., to establish a plant for making twine and 
cordage, with a capital stock of $50,000. 


A. B. Clark, Peabody, Mass , is about to make an 
addition to his factory, 249x40 feet, six stories, so 
as to make the output 100 dozen skins a day. 

The Newport (Va.) News & Hampton Soap Manu 
facturing Co. has been organized, and will start a 
soap factory and steam dyeing and scourmg plant 

The Finch 
with a 


Manufacturing Co., of Scranton, Pa., 
capital of $250,000, has been organized 
The incorporators are Irving A. Finch and W. I. 
Finch. 

The People’s Tanning and Manufacturing A-so 
ciation has been organized at Cumberland, Miss 
O.C. Davis is president and the capital stock is 
$50,000. 


The Boston Harness Co. has been organized at 
Portland, Me., for the purpose of manufacturing 
all kinds and saddlers’ 
$300,000 


of harness goods, wit! 


The American Rattan and Reed Manufacturing 
Co., of Brooklyn N. Y., has been organized, « 
ta!, $30,000. C. H. Lewis, David May and others 
interested 


There is a prospect that the projected cot 
mill at Oldtown, Me., and other plans for dev: 
ment by the Bodwell Water-power Company 
materialize this season. 


The Elitsac Manufacturing Co, has been org 
ized at Castili, N. Y., to manufacture novelties 
articles of wood. Capital, $16,000, and direct 
J.S. Chapman and others 


The Patchogue Paper-mill, Patchogue, N. Y., 
been reconstructed from the foundation. N 
allthe old buildings have been taken down, 
new two-story mill has been built. 


Bennetsville. La., is to 
factory. Mr. George 
motion. 
up the buildings, vats and machinery. 


Work is an addition t 
plant of the William Skinner Manufacturing | 
Holyoke, Mass. The new building will be of br 
and will be five stories high and about 100 feet | 


have a large tanning 
Bennett has set the wor! 
Preparations are being made for put 


about to begin on 


The Ohio Steel Company, Youngstown, ©., 


act of the legislature on March 3ist, ineré 
their capital stock from $750,000 to $1,000 


The mammoth plant is being erected as fast 


possible. 


A typewriter makers’ combination, with a 
tal of $20,000,000, has 
porated in New Jersey 


formed and in 
The companies interest 


been 
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re the Remington, Yost, Hammond, Caligraph and 
\merican. 
The Glendale Elastic Fabric Co., of Easthamp- 
n, Mass., owing to its largely increased busi. 
ss. is adding to its plant a considerable quantity 
{ flat running machinery, for the manufacture of 
astic goring. 
The Victor Coal and Coke Company has field 
irticles of incorporation in Denver, Col. The 
ipital stock is placed at $1,000,000, and the direct- 
3s named are D. A. Chappel, 8S. S. Murphy, John 
imeron and C. Yeaman. 
The Sanitary Germ 
rated in San Francisco, Cal., 
| and $44,000 subscribed. 
De Witt C. Gray, Henry L. 
itty and P. L. Koscialowiski. 


Proof Filter Co. has incor- 
with $100,000 capi- 
Among the directors 
Davis, J. W. 


The Curtis Regulator Company, Boston, Mass., 

is consolidated with the D’Este & Seely Co., iu 
whose name the business will hereafter be con- 
lucted. This will give increased capital and other 
facilities fer carrying on the business. 

Crane Bros., of Westfield, Mass , manufacturers 
of paper, have erected a three-story brick addition, 
largely increased their plant They have 
recently commenced the manufacture of canoes 

i boats constructed entirely of paper. 

the Atlantic Improvement Co., of Long Island 
City, Long Island, N. Y., have placed the contract 
for theirnew power station, consisting of an en- 
gine and boiler house and dynamo room, with the 
terlin Iron Bridge Co., of East Berlin, Conn. 


iving 


The Slater Engine Company have let the con- 
tract to erect their shop at Warren, Mass., to John 
Rk. Hosmer of this city. The main building is to 
be 25x60 feet, one story, with monitor roof. The 
contract also includes the erection of a foundry. 

Murdock & Freeman, bottlers, Portland, Me., 
are enlarging their quarters to double their pres- 


ent capacity. They have lately added a new 
boiler and a 25 H. P. engine, also new and im- 


proved machinery for the manufacture of light 
summer drinks. 

The Youngstown (Ohio) Tin Co. is remodeling the 
old malleable iron works into a tin plant. The 
capacity will be 35 boxes of bright and 80 boxes of 
terne every 24 hours. The majority of the stock- 
holders are old workmen of the N. & G. Taylor 
Co., of Philadelphia. 

Articles of incorporation were filed recently by 
the Fuller Coal and Mining Company. The stock 
is $50,000, and the stockholders are as follows: 
Geo. P. Fuller, Chas. D. Fuller, Frank D. Fuller, 
Fred. A. Fuller. The amount paid in is $6,000. 
The company intends to do business at Pedro, Bar- 
ton County, Missouri. 


The Mountain City Woolen-mills, of MceMinnie- 
Tenn., manufacturers of jeans and linseys, 
will erect a large brick building 40x100 feet, to 
make room for their growing business, and will 
put in new wool-washing machines, new mule 
spinning frames, new metallic breast in cards, and 
possibly new burring machines. 


ville, 


The Webster & Perks Tool Co., of Springfield, 
Ohio, have issued a small pamphlet which is de- 
voted to a description and illustration of their re- 
ducing motion for indicating steam engines. In 
the pamphlet are incorporated a number of very 
flattering commendations of the device from very 
well-known engineers who have used it. 





The E. C. Morris Safe Company are erecting a 
large works at Readville, Mass. About 300 men 
will be given employment. The works will com- 
prise six large one-story brick buildings, which 
will cover over two acres of ground. The company 
have a capital of $250,000. 

J. J. McCabe is removing to 14 Dey street, for the 
purpose of securing increased facilities and larger 
show-rooms. He will carry a stock of tools from 
the following firms which he represents: Fitch” 
burg Machine Works, Powell Planer Company’ 
Prentice Bros, Hendey Machine Co., and other 
new improved tools. He will also carry a large 
stock of second-hand tools. 

The Batavia Preserving Company, comprising 
the canning factories at Middleport, N. Y., Batavia, 
N. Y., and Spencerport, N. Y., will increase its 
capital stock from $50,000 to $100,000. A dividend 
of 9 per cent. was declared at the annual meeting 
recently. Extensive improvements are being made 
in all three factories. C. H. Francis will be general 
manager the coming year 

Plans have beer completed for the formation of 
a new paper-making company at Windsor Locks, 
Conn. It will be called the Anchor Paper-mills Co. 
The product will be specialties in tissue papers. 
The capacity of the plant will be from three to five 
tons per day, and it will be under the management 
of Mr. Pusey of the Coogan & Pusey Company. 
The capital stock of the company is $150,000. 

In West Medway, Mass., the U. S. Linen Co., 
of Maine, has purchased the Campbell Paper- 
mill privilege, and will at once commence the erec- 
tion of suitable buildings for manufacturing pur- 
poses. They will utilize the fiber of flax which is 
now wasted, and by a new process at small cost 
will make this waste material into a lint for mix- 
ing with wool and cotton. Some 50 men will be 
employed. 


The General Electric Company is to build a large 
electrical works a short distance from the city 
limits of Akron, O. This will bring them much 
nearer their base of supplies, and will be a great 
saving in freight. Options have been secured on 
ground, and a belt line railroad will be built to 
connect the plant with the neighboring railroads 
It is understood that nearly 700 men will be em‘ 
ployed in the works. 


Hollweg & Reese are making improvements to 
their glass works in Greenfield, Ind. They are 
using natural gas to a great advantage at these 
works, a Knickerbocker regulator, three tons ca- 
pacity, regulating the supply. The Knickerbocker 
Gas Regulator Company is also putting in a regu 
lating station at the Premier Steel-Works, one of 
the largest they have ever constructed. It is to 
regulate the supply of gas under thirty boilers. 


York, Pa., has 
von Mengering- 


A. B. Farquhar Co., Limited, 
issued an advance circular of the 
hausen automatic Corliss engine. The inventor 
writes: ‘‘ We are getting right into it, so to speak, 
with this engine; we are now building a 24'’x36/’ 
and a 20x30’; expect two more orders this week, 
one (second) 24x36" and 12’’x30’' (third); sent a 12” 
x30’’to Chicago to the World’s Fair last Friday, 
but am sorry we were too late to put iton a good 
foundation; as itis, I have made a wooden founda- 
tion of 12’’x12”’ and 12’’x6’’ timber to be imbedded in 
corcrete underneath the floor; the flooring will be 
put on top of these timbers, and engine is to be 
bolted down to the floor, the bolts passing through 
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other similar tool. Send for circulars. 
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Bradley Hammers. 


If you plate, draw, square, taper, swage, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY HAMMER will soon pay for itself, by what it will save over any 


BRADLEY & COMPANY, Syracuse, 






Rm. Y. 





Ready-made Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 Cents. 
Geo. B. Grant, 
Lexington, Mass., 
And 125 So. 11th St., 
Philadelphia, Pa. 








THE GAS ENGINE, 


History and Practical Working, 
BY DUCALD CLERK. 
With over 100 engravings. 12mo, cloth. $2.00. 


JOHN WILEY & SONS, NEW YORK. 
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Applying 
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MASON 
REGULATOR 





EVANS'S 6 C0 
OupKe x DOUBLE ACTING RAM | | " 
ING ENGINE : ‘ 
WITH MASON REGULATOR BOSTON, 
MASS, 





floor and timber. I think this will answer to run 
the engine with a brake on band wheel. Prospects 
are very good with us, and we have already con- 
sidered the building of a large new machine shop 
and boiler shop, as our present capacity is consid 
erably too small for our orders. I think the firm’s 
consideration will develop into a definite 
very soon.” 


shape 





Machinists’ Supplies and Iron. 


NEw York, April 19, 1893. 

Iron—American Pig —We quote Standard North 
ern brands, No. 1 Foundry, $14.50 to $15.25; No. 2, 
$13.50 to $14.25; Gray Forge, $12.75 to $13 50. South 
ern brands of good quality are obtains ible at 
to $14.75 for No. 1 Foundry; $13.25 to $14 for No 
2, and $12.25 to $13 for Gray Forge. 

Antimony—The market is steady. 
X., 104c. to 10%c.; Cookson’s, 
Hallett’s, 10.10c. to 10.2)e., 
10l6e. 


We quote L. 
10t6e. to 1034c.; 
and U.S. French Star, 


Copper—The market is dull, although prices 
seem to be firmer at 114¢c. for Lake Copper on spot. 
Casting Copper is held at 10l«¢c. to 105¢e. 

Lead—The market is favorable to holders who 
are now asking 4.20c. as tue inside price. 


Lard Oil— Prime City is quoted at S4e. to S5e 


_Spelter—The market is firm, and offerings are | 
light. Sellers have advanced their price to 4c. 


for New York delivery. 

Tin—The market is dull. Previous rates are 
quoted; offerings cf April delivery are made at 
20.85¢., May at 20.95c., and June at 21.05c. 


* WAN TED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 80 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach ua not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 








Wanted—Salesmen on commission, 
special line of mach’y. ‘* Kirk,” 
Wanted—Foremanship; 
eral jobbing. 


to push a 
care of Am Macu 
engines, pumps or gen 
Indicator, AMERICAN MACHINIST. 





Designer & dftsman, 8 years’ prac. exp., wishes a 
change; tools & special mach y. Box 98, Am. Macu 


W anted —Situation by mech. draftsman, six 
years’ experience on machine tools and special ma- 
chinery. Good ref. Box 87, AM. MACHINIST. 


Wanted—Pattern makers on heavy machinery 
work. None but Ist class workmen of good habits 
need apply. Farrel F'd’y & Mach. Co., Ansonia, Ct. 


Wanted—Position by a machinist of steady 
habits, used to light, close work on machine or vise. 
G. A. Replogle, 2240 Adams St., St. Louis, Mo. 


kinds of light or 
green or dry sand; best 


Foreman in 
heavy gray 


iron foundry, all 
iron castings, 





$14.25 | 


of references. Box 100, AMERICAN MACHINIST. 


| , . 
Wanted—An experienced and competent man as 
| Sup’t in forging department of a carriage hardware 
manufactory. Manutacturer, Box 58, AM. MAcH. 


| ; . ‘ . 
} Wanted—Position by mechaaical draftsman, with 
| college education and 3 years’ experience in draw- 
} ingroom. ‘** Norwegian,’’ AMERICAN MACHINIST, 


Mechanical draftsman wishes na on ste = 
engines and machines in general. F. F. Kirpal, 
| W. 61st St, New York. 


A practical man in mich. shop and foundry, can 
| mix iron on analysis, wants position as supt.; can 
| give best of refs., will guarantee to save salary 

on the mixture of iron alone. Box 79, Am. MACH. 


| Wanted—Smart 
and light work, 


American blacksmith, 
and take charge 


to do tool 
small forge shop; 


| good position for the right man. American Pro- 
jectile Co., Lynn, Mass. 
Foreman blacksmith desires change position; 


| thoroughly 
|} machinery; 
a hustler. 


posted in most modern methods and 
knows how to handle men; sober, and 
Address J. G., AMERICAN MACHINIST. 


Wanted—A young man, graduate of College or 
Manual Training School, who has had a little shop 
and drafting office experience. Address Box 99, 
AMERICAN Mac HINIST. 


Wanted—By competent man, position as fore- 
man of machine shop engaged in jobbing, repair- 


ing, or paper machine work. Address Box 304, 
Groton, Mass. 


(Continued on page 12.) 








fully 


ACKNEY 
AMMERS 





Meet all requirements more 


any other of its 
INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


WRITE FOR CATALOGUE TO 


THE HACKNEY HAMMER 60. 


20 Johnson St., CLEVELAND, 0 


and satisfactorily than 


competitors. 








FOR SALE. 


A Roney Mechanical Stoker. 


In use only a short time. 


MATTHIESSEN & HEGELER ZINC CO., 
La Salle, Illinois. 


PATENT FOR SALE 


OF A SIMPLE AND USEFUL 


MACHINE TOOL 


That has proved a great success in all other coun- 
tries. (Annual sales in Kurope 500-600 machines.) 
Apply for particulars to W. L., care of AMERICAN 
MacuiInist, New York. 





VANDERBEEK’S 


rC)— 


UNIVERSAL MILLINC MACHINES. 
FIVE STYLES: NEW PRINCIPLES. 
THE STATES MACHINE CO., 
HARTFORD, CONN. 











wef) AAMOTRONG TOOL HOLDER, 


A PRACTICAL SUBSTITUTE FOR FORGED TOOLS. 
Saves blacksmith work. 70% grinding, 
90% tool steel, and is a tool your machinist 
will take to. 


Over 5,000 already in use. 


Made in 5 sizes from 8" x $8" to 1 


x 19"; 
other sizes in preparation. 


SEND FOR CIRCULAR TO 


ARMSTRONG BROS. TOOL 60., 
78 Edgewood Ave., CHICAGO, ILL. 










BETTS MACHINE CO., 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS. 


IMPROVED PATTERNS! LATE DESIGNS! 
Chicago Office: 14 South Canal St. | 








ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


Non- Conducting Coverings for Steam and Hot Water Pipes, Boilers, etc. 
sBe 


Estos 


H. W. “JOHNS MANUF 


SOLER covVvERiIns 


<7) 


ACTURING COMPANY, 


H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, Etc 


87 MAIDEN LANE, N. ¥. 


Jersey City, Gricaso, Pritavereuta, Boston, Artanta, Lonvon. 
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+* WAN TED* 

* Sitvation and Help” Advertisements only inserted 
under thts head. Rate 80 cents a line for each inser- 
tion, About seven words make aiine. Copy should be 
sent to reach us not tater than Saturday morning for 
the ensuing week's issue, Answers addressed to our 
care will be forwarded, 


Foreman Wanted—Who ean rab men the right 
way to increase production and do good work. 
One familiar with high-grade engines desired 
.G. 2&0. Box 01, BN. FT. 

Draftsman Wanted—'lo grow into responsible 
place in drafting room, Mod. price to start. Wor 
cester tech. graduate preferred. Adaress, giving 
exp., and wages expected, Box 93, AM. MACHINIST 

A mech. engineer of experience as supt., design- 
ing, estimating on work, management of men, etc. 
desires to invest a few thousand for partnership 
ina good concern. Address A., AM. MACHINIST. 


Foreman iniron foundry, one familiar with all 
kinds of light and heavy machinery in green dry 
sand and loam; best of references from last em- 
ployer. Address C., AMERICAN MACHINIST. 


Wanted—First-class Corliss engine general sales- 
man.of character and repute competent technically 
and practically to estimate on any power plant, and 
willing to live and travel anywhere west. Address, 
giving experience, reference and salary expected, 
T. E. G., AMERICAN MACHINIST. 


Wanted—One good man to erect machinery after 
built (outside man), and some good general ma- 
chinists for shop work. Our specialties are coal 
mine haulage engines and mine ventilating fans; 
shop located in Pennsylvania. Address Box 200, 
AMERICAN MACHINIST. 


Wanted—Draftsmen and tool makers accustomed 
to jig and fixture work; permanent employment 
and good wages to men familiar with this line of 
work. Address Wardwell Sewing Machine Co., 
Woonsocket, R. I. 





\¢ _ 
y+ MISCELLANEOUS WANTS + 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week’s issue. Answers addressed to our care will 
be forwarded. 


Cheap 2d hd lathes & planers. S. M. York, Clev’d, O 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
Working drawings, etc. J. D. Riggs, Toledo, O. 
For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 
Wanted—Machinery and specialties to build. 
P. G. Fleming’s Machine Works, Elizabeth, N. J. 
Wanted—A Medart shaft straightener; must bein 
A1 cond’n; state cap’y. Address Shafts, Am. Macu. 
For Sale—Half or whole interest in a well-estab- 
lished machine shop and foundry in a city in West- 
ern New York.’ Address Works, Am. MACHINIST. 
Wanted—A fine set of standard size. drawings 
for a modern type of Corliss engine. Address Box 
82, AMERICAN MACHINIST, 

For Sale—Condenser beam engine, cylinder 36/’x 
7’, air pump condenser, etc., complete, can be seen 
at Front and Pearl Sts , Brooklyn, N. Y., Brooklyn 
Brass and Copper Company. 





FOR SALE. 


The entire outfit of two well equipped Machine ~ 
Shops, which we have just purchased. 
The lot comprises: 
DRILL PRESSES, 
ENCINE AND HAND LATHES,:: 
PLANERS, SHAPERS, 
PLAIN AND UNIVERSAL MILLERS, 
CUTTER, SURFACE AND 
UNIVERSAL CRINDING MACHINES, 
SCREW MACHINES, 
TAPPING AND CENTERING 
MACHINES, 
POWER PRESSES, 
CEAR CUTTERS, 
SQUARING SHEARS, 
CRINDSTONES, 
FORCES AND ANVILS. 


All can be seen in our warerooms. Write for 
photographs, description and prices of tools wanted. 


THE GARVIN MACHINE CO., 


Laight and Canal Streets. New York. 
SECOND-HAND AND NEW MACHINERY 


Planers. 54 in.x24}4 ft.2 Heads. | Planers. 26 in.x7 ft. 
= 42 in.xl6 ft. = 25 in.x5 ft. 





vis 36 in x12 ft. - 24 in. x5&6 ft. 
“ 31 in.x8 ft. si 22 in.x5 ft. 
™ 30 in.x7 ft. > 20 in.x4 ft. 


80 in.x18 ft. Engine Lathe Geared Face Plate. 

60 in.x45 ft. Double Engine 1 athe 

52 in.x35 ft. Engine Lathe Horizontal Boring Machine, one end, 
30in.x28 ft. Pond Machine Tool Co. Shafting Lathe. 
36 in.x16 ft. Engine Lathe 
33 in.x27 ft. os “ 
32in.x12, 14, 16, 18 ft. Bed. 


New Engine Lathe. 
28 in.x22 ft. Engine Lathe. cheap. 


25in.x12, 16, 20and % ft. Bed. New do do 
21in.x10, 12 ft. Bed. do do do 
20in.x 5,6 & 8 ft. do 2d Hand = do do 
18in.x 6,7 & 8 ft. do New& do do do 
17in.x 8 ft. do do do do 
16in.x 6 & 8 ft. do do do do do 
15 in.x 6 & 8 ft. do do do do do 
14 in.x 6 ft. do do do do do 


Car Axle Lathe, Bement. | Driving Wheel Lathe 88 in. 

15, 16, 18, 25in.Crank Shapers. | Wheel Quartering Mach., 
20, 24, 26 & 30 in. Geared Shapers. Double. 
20, 22, 24, 28, 30 & 36 in Drills. No. O Turret Lathe, 
Bolt Cutters. | Am. Tool and Mach. Co., 

8 and 13 in. Stroke Slotters. 24 In, Swing, 8 ft, Bed. 
Lot of Lincoln Pattern Millers and No. l P. & W. Millers. 

2 Spindle Drills. Garvin. No. 75 Bliss Press Geared. 
O’Brien’s Boiler Head Flanging Mach.; Gear Molding Mach, 
1100 and 3000 lb. Bement Sesion asnmes. 

100 Ib. Steam Hammer. 

40 H. P. Vert. Engine. N. Y.S.S. P. Co. 
llin.xl8in, Hor. Engine. Al Order 

14 in.x36 in,.16 in x42 in. Corliss and 16 in.x48 in. Brown Eng, 
300 H. P, Westinghouse Comp’d Engine. 


GEO. PLACE MACHINE CO., 
120 BROADWAY, NEW YORK. 


ENCINEERS 


and gentlemen having business with Steam Users, 
wanted as agents to represt nt a prominent manu- 
facturer. Write for circular and terms Mention 
this paper. 

Address P. ©. Box 137, Philadelphia, Pa 


Experimental Work of every Description, 


Mechanical and Electrical. _Contractors for the 
manufacture of specialties, or can furnish com- 
lete plants for their manufacture. Make Dies, 
pecial Tools, Gauges, Drawings, Patterns, Models. 
Inventions perfected. Estimates furnished. Cor- 
resvondence solicited. 

Send for Circular of our SENSITIVE ENEE DRILL. 


SEND FOR 
MARCH LIST, 








REMOVAL 


MAY rst to 


14 DEY STREET. 


We will close ont at low prices previous to time 
of our removal the following 


New and Second-Hand Machine Tools. 


Engine Lathe, 43 in. swg., 10 ft. bed—Screw Feed, Cpd 
fest, and 43 in. Face plate. Price, $200. 
Engine Lathe, 24 in. x 12 ft.. Cpd. Rest and Cross Feed. 

ae e 22 in. x 10, 12, 14, ft. ** new heavy pattern.” 


ae y 20 in. x 8, 10 ft., Cpd. Rest and Cross Feed. 
18 in. x 8 ft., complete—Hol. Spin., Cross Feed, 
17 in. x 9 ft., (Lathe & Morse). =" $100 


(old style). - $50 
with Chuck, ‘‘ modern.” Al 


16 in. x 7 ft., 
16 in. x 8 ft., 

¥ ’ 13 in. x 6 ft., Cpd. and Cross “eed, “ new style.” 
Chucking Lathe, 22 in. x 7 ft. with Rest and Bars, Price, $60 
Planer, 24in. x 5 ft., complete, full Auto, Feeds, 

: 24in, x 6ft., : “ new heavy pattern.” 


SO in. xX & ft., ee latest pat., ex. heavy. Good as new 
Shaper, 6 in.stroke, 22 in. feed, complete. Good. Price, $80 
9in a ‘Crank Motion,”’ complete. Good order 
13 in. ~~ extra heavy. = 
u a... “* trav. head with 60 in. feed, complete 
Sj with two tables and circular feed, ex. heavy Good order 
e 20 in. stroke, crank motion, extra heavy. Al order 
“24 and 26 in. Triple Geared, “ new style.” 
Drill, 13in wheel feed, (Putnam). Price, $35 
* 20in bie “new. F 55 


32 in. back gears and auto. feed, complete. 
Upright Boring and Turning Mill, 38 in., complete, 
Gang Drills, 3 spindle, (Garvins). Good order. Price, $70 
Slotting Machine, & in. stroke, modern style, complete. Good 
Key-seating Machine, for pulleys and wheels, all sizes, new pattern. 
Brown & Sharpe No. 5 Screw Machine, 1% hole, with auto. 

Chuck and Chasing-bar. Good order 
Brown & Sharpe Turret Chucking Machine, Al order 
Bolt Cutter, 145 in. revo. die head. Price, $50 
Bolt Cutter, for accurate thread cutting, 1‘ in., with dies and taps. 
Eberhardt Tool Grinder, wheel 14 in., and pump. Price, $60 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


SUCCESSOR TO 


E. P. BULLARD’S 


N Y. Mach’y Warerooms, 









FOR 
TOOLS, 
DRILLS, 

DIES, &°. 






ALL KINDS IN STOCK. 
Manufactory, SEEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


Established a century ago. 


LATHES. 


CHUCKS 
REAMERS 
DRILLS 
SCREWS 
BELTING 
WASTE 
EMERY 
BUFFS 


List ‘J’ ON APPLICATION. 


FRASSE & CoO., 

















BRADY MPG. C0. 83 Washington 8St., 


BROOKLYN, N. Y. 


90-94 PARK ROW, NEW YORK CITY. 





ELECTRICON, 


The Best Anti-Friction Metal in the World. 


FOR ALL 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 


Manufacturers and Sole Agents, 








THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





Pitrsauran. 
Cuicaao 
New Yorn 


Sy 
Se 


STEEL OF THE FINEST QUALITY MADE FOR 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


AND OTHER FINE TOOLS REQUIRING GREAT ENDURANCE oO; 
CUTTING EDCES. 





ANEW SCREW PLATE. 





THE 


THE 


of dies may 


These Plates have a stock with each die. 
celebrated Adjustable Lightning Des. 
correct length and weight to suit size of die. 
FOR CATALOGUE. 


WILEY & RUSSELL MFC. CO., 


HANDIEST PLATE MADE. 


FULL MOUNTED LICHTNINC. 
The dies are om 
Each Stock is o! 
Several size: 
be in use out of Same set at same time. SEND 
Made by 


GREENFIELD, MASS., U. S. A. 





"R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing 


SOLE REPRESENTATIVES IN 
BB. 


BOSTON: (ti & 13 Oliver St. 


THE UNITED STATES, 


mM. TONES c& CO., 


NEW YORK: (43 Liberty St. 








9 to 15 in. SWING 


Modern I esign, 
Valuable Features, 
CATALOGUE FREE. 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES. 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





FITCHBURG 


SEND FOR 


FitcuHspurc Macnine Works. 


MANUFACTURERS OF THE CELEBRATED 





AND OTHER RS 








48-inch Engine Lathe. 


ENGINE LATHE 


METAL-WOrniNG MACHINES 
FITCHBURG, 








CATALOCUE E. 


MASS. 





Big Rapids Electric Light plant, Thomson-Houston 
system. i 
mercial and street lighting with city contract for 
all street lighting by yearly contracts. 
plant in city. 
of 5,500 people, and is county seat of Mecosta Co. 
The chance of a lifetime, and must be sold to 
settle estate. 
Address for information J. D. HAZLET, 


FOR SALE. 


To settle estate of C. G. HUDNUTT, deceased. 
Finest water power in Michigan. Com- 
: a No other 
City of Big Rapids has population 


Part payment and time on balance. 


HUDNUTT FOUNDRY AND MACHINE WORKS, 
Big Rapids, Mich, 





U. S. STANDARD 


SHEARING 


PUNCHES 


For all kinds of Riveted Work. 
I. P. RICHARDS, Providence, R. I. 


New Illustrated Circular. 








THE J. L. 
"(dl 


C. H. REDMAN & CO., 
TAYLOR { Sole Manufacturers. 








PIPE AND NUT WRENCH. 








E & NUT WRENC Hw 
-t, 1898. Mf 


mI ) 








Send for Circular. 





BOKER & CO., SOLE AGENTS 


uane Street, New York. 





True to pattern 
strength. 


for any se 


STEEL 
CASTINGS 


FROM 1-4 TO 15,000 LBS, WEIGHT. 
, sound, solid, free from blow-holes and of great 


Stronger and more durable than iron forgingsin any positior 


rvice whatever. 


60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this st: 
now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 


STEEL CASTINGS of every description 


Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. 


Office 407 Library St., Philadeiphia, Pa. 








45 BROADWAY, N. Y. 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON, 









3000 


VARIETIES FILES 
iX. F.]) & INCREMENT CUT FILES. 
— 





THE BERLIN IRON BRIDGE CO. 


Our New Catalogue of over 
and describing a large number of Iron and Steel Build- 
ings, Roofs and Bridges designed and built by us, is 
now ready and will be mailed on application. 


Office and Works, EAST BERLIN, CONN. 


300 pages, illustrating 





SOFT GRAY IRON CASTINGS. 


From \& oz. to 1000 Ibs. Small Castingsa 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 


Se Automatic 
Solid Die 


“BOLT 


THREADING 
AND 
TAPPING 


= MACHINE. 


WE > WILL GUARANTEE THIS MACHINE TO 
do accurate re at THREADING more rapidly than any other 
machine made. 7 P 
Changes from one size to another can be made in one minute. 
No complicated head to get out of order. 


BUILTIN 3 SIZES, 2, 4 AND 6 SPINDLE, BY 











WEBSTER & PERKS TOOL CO. 


Cor. Spring & Monroe Sts., Springfield, Ohio, U.S. A 










SEND FOR CIRCULAR. 
THE GEO. BUBNHAM CO,, Worcester, Mass, 





No. 1 
TRAVELING CRANE. 


CAPACITY, 3,000. 


PRICE OF MACHINE. - - $100.00 
Timber, Bolts, Track Iron for overhead frame, 11.50 


Send for Illustrated Circular, giving fu!l details 


On Wood 





Overhead Beams. 


POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORK, &o. 


Has all the Improved Features Usually Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work. 


400138 UOIBuUjyseEM vB! 


AG G3YNLIVINNVUW 


“OO 8 NOSNIWIIA ‘f *Wv 


‘ssew ‘u0js0g 





L’t’d, 21 Cross St., 





i kek 


C.W.LE COUNT, 


SOUTH 


NORWALK, CONN. 
REDUCED PRICE OF LE COUNT'S 






= HEAVY STEEL D0G 2 = = pm 
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es 3 ao oo 
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ots 5b ome 
£5 > S°>ro ep 
Fo 18. 2S, 
AS 19....5 3 $2 
} 2 Fuiiset of id gas.6 > 5 
| 20 (ext.) 5 1-2 2.. 4.00 753 Bene, 
ais 21 (ext.)6 - 5.00 co" 
One Small Set of 8—by 1-4 inches ti » 2 inch, $6.25 


One Set of 12—by 1-4 in. to 2 in. continued by 1 2in. to4in. 13. 25 


These goods are for sale by CHAS, CHURCHILL & CO., 
London, England. 


Flexible Metallic Fillet 


For Pattern Makers. 8 Sizes. 
H. WHITE, 44 N. 4thSt. Phila, Pa. 








G 





sith FAULCONER & & NORTON CO. Detroit, Mich. 





machinery. 





Thousands 
CONE PULLEYS in operation driving all kinds of 
For information send for Catalogue. 


EVANS FRICTION CONE CoQ., 


85 Water Street, BOSTON, MASS. 


The EVANS FRICTION CONES, 


of Sets of VARIABLE 


SPEED 


Address 





Write for Circular of 





COMBINATION [NSIDB MICROMETER CALIPER AND DEPTH GAUGE. 





T. SHRIVER & CO. “New york. 


Agents wanted. J.T. SLOCOMB & CO., PROY., R. 1. 





Almond Drill Chuck, 


Sold at all Machinists’ 
Supply Stores. 
T. R. ALMOND, 
83 & 85 Washington St., 
BROOKLYN, N. Y. 








‘TURRET CHUCKING LATHES 


THE 


LODGE & SHIPLEY 


MACHINE TOOL CO.. 


108-115 CULVERT STREET, 


CINCINNATI, O., U. S. A. 


Twenty-Two Inches by Seven Feet. 


Engine Lathes, 
Pulley Lathes, 
Motor Gear Lathes, 


Cylinder Boring Machines, 


Tapping Machines, 


Fox Monitor Lathes. 
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BUFFALO BLOWERS. 


PE 4 / LAV I OMG GIN “6 SAT SG VES Gig EIS ELGG ELE Ze eae 
BUFFALO FORGE Co. BUFFALO, N, WY: 
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JHE AERATED FUEL COMPANY'S SYSTEM 


Gives the best oil fire. Does not increase insurance. 


W.S. COLLINS, 4 


200 plants in use, for 50 varietiesof work. Forgingand Tempering aspecialty. 
5 and 46 Drexel B’ld’g, Sew York. GILBERT & BARKER MFG, CO., General Agents for the U 


Send for Catalogue to 
.5., SPRINGFLELD, Mass, 


PLAIN and 
UNIVERSAL 


ILLING 
AGHINES 


of approved de- 
sign and high 
grade workman- 
4 ship. 


- KEMPSMITH 
vie 









Tne WELLINGTON BELT HoLER, 


Large or small 
belts shifted from 
driving pulley and 
held at rest, and 
easily slipped back 
when machine is 
to be started. 

It dispenses with 
loose pulleys,saves 
belts, and is per- 
fectly safe. 

It is cheap, 

Write for descrip- 
tive circular and 
price list to 





Cut shows Holder in position 
beside driving pulley. 


¢ COOKE & CoO., 


163 & 165 WASHINGTON STREET, NEW YORK, 


And mention American Machinist. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 


Our New and Revised Catalogue of Practical and Scien- 
tific Books, 88 pages, 8vo., and our other Catalo rues and Cir 
culare, the whole covering every branch of Science applied 
to the Arts, sent free and free ot postage to any one in any 
part of the world who will furnish his addre 288. 





A FOX TRIMMER 


in the pattern room will save its cost EVERY 60 days, 





BE PROGRESSIVE—Get one on TRIAL. 
Irquiries for catalogue and prices welcomed and promptly answered 


SOs MACHINE CoO., 





825 North Front St., 





Grand Rapids, Mich. 





Hot Iron 
or Steel, 


" ERIE, fith & 12th Ste., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 














WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 










GINES and ELEVATE the dis- 
charge WATER to TANK at 


any height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LOUIS, 


CHICAGO, 
DENVER. 



























AMERICAN MACHINIST 


APRIL 27, 1893 











Established in 1874. 


Corner Lake & Kirtland Sts., Cleveland, 0 
100 & 102 Reade Street, New York 


CLEVELAN D TWIST DRILL CO. 85 Queen Victoria St., Leadon, Eng. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH. ©. 4: 


OLE MANUFACTURERS oF 


GRAHAM'S: GROOVED ‘SHANK TWIST DRILLS AND —" 








Endorsed by Practical Mechanics Everywhere. 








Send for Catalogue. 





NO KEYS. NO KEY-SEATING. va pint om STUART’S PATENT 





Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 
~ injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 


Send for discount an@ illustrated Price List of 20 sizes. 


R. J. STUAKT’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 





JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MACHINERY. 


BRASS 
FOUNDERS 


gk Water i, 
- ee. il Fitchburg, Mass, 











ENCINE LATHE. 


22 in. x 8 ft., 10 ft.. 12 ft., 14 ft. x 16 ft. 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 


DIETZ, GANG & CO., 
58 & 6O PENN ST., 








DT vaaN x 


? MACHINE 


we" 


The HILLES & JONES CO, 


road Geen, Locomo- 
aT i tive and Car Builid- 
ers, etc., etc. 


WILMINGTON; 
DEL. 


MANUFACTURERS OF 


PUNCHES AND SHEARS, 


All Designs and Sizes, 
AND A FULL LINE OF 


TOOLS 








WORCESTER, 
MASS. 




















ARN Ay ee CRANK ROWERS, 
‘PORTABLE FORGES. 
RE BENDERS & SURINKERS. 











CINCINNATI, O., U.S. A. 


© KEYS OR KEY SEATS! 
ICHOLSON’S COMPRESSION SHAFT COUPLINGS. 





Manuractureo BY W. H. NICHOLSON & CO., WILKES-1 BARRE PA. 








MECHANICA 





DIPLOMAS Awarded. 


DRAWING TAUGHT BY MAIL 


Also, Mrcuanics, Mining, Prospecting, Arithmetic, ete. 
need know how to read and write. 
FREE Circular to 


To begin, students only 
Low Prices. Send for 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 





SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 
Do you know 


that we make 

the largest, 

the best, 

line of Hand, Foot, and Automatic 
Feed Drills for 44-inch holes and less. 
Endless belts. 

Short belts discarded. 

Patented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 





VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators 


PROVIDENCE, R. I. 


THE VERNON COUNTING REGISTER. 


» Positive Motion,Steel 
Gearing, Brass Wheels. 


Absolutely Accurate 
at High Speed. 


For Counting Strokes 
of Engines, Pumps 
Speed of § enaiing end 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
Orrices: 129 WORTH ST., NEW YORK. 












SEND FOR CATALOCUE. 


iSTER MACHINE SCREW CO. 


NARA ¥ 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


Mi CHINE RY 
For Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING, 


For Machines or Information address the 
Manufacturer, 


5. W. GOODYEAR, ta 











ieee 


BLAKE & JOHNSON, 


TERBURY, CONN. 


a2 z Siren) Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half round, flat, or square wire, 


similar in 
order. 


ape to those shown in the cut herewith. Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired, 


(Se == Bicycle and Labor Saving Machinery a Specialty. 














E.W.BLISSCO., 


1 ADAMS 8T., BROOKLYN, N.Y. 

Western Office, 
Presses, 14 N. CANAL ST,, 
Punches, 


CHICAGO, 
Drop 


Hammers / 








Shears, 
Dies and 


Special 
Owing to ; 
Our Improved Fa- Machinery, 
cilities for Manufacture we ’ 
Offer Our Nos. 10,12,12%4, 18,19&20 Presses 


AT REDUCED PRICES, 


THESTILES & PARKER PRESSCO., 





‘sqxIOM PUP 22g0 





*Wd ‘WIHd’140V' 1Ind 
‘9399.138 JJ9qIIA pue ptz 


THE HENDERSON MACHINE TOOL CO. 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc. 


Machinists’ Shapers, Milling Machines 


AND SPECIAL MACHINES. 


Correspondence solicited 
























FEL&ESSF 
U NEW ESSER Co. 
AND Cc HICAGO, 


Manufacturers of 
Drawing Materials, VW 
; Surveying Instru- { Gf 
a = ments, &c. 


HOW 10 COMPUTE THE HORSE POWER OF A STEAM ENGINE, 

Use the Average Steam Pressure and Horse Power Indi- 
cator, which give it at one e forany Cut-off, Price, 82.00. 

Published by KEUFFEL & ESSER CO., New York, 
(Branch, Chicago), Drawing Materials and Surveying 
Instrume ants, 








Nonpareil Ratchet Wrench. 


These Wrenches are much more 
easily and reaaily adjusted and con- 
1 trolled than any others, can be made 
reversible instantly without removing 
from their work by throwing over the 
lever in slot of the handle. 

The Set of Combination Tools No. 1 
includes the wrench, two sockets, one 
for screw-driver, bit or reamer shank, 









Wanted Everywhere. 


™ with wood handle for same, and 
one socket for drill shank and feed 
nut. The jaws on this wrench 
open from ¥; to 1} inches. 

Send for Illustrated Circular and 
Price List. 


The Keystone Manufacturing Co., 
312 TERRACE, BUFFALO, N. Y. 








Machinists: Fine Tools 
STANDARD TOOL CO., ATHOL. MASS. 





SEND FOR ot NEW on CATALOGUE 

















Fine custings by new pressuie proces! 
equal to stings by work in Bronze, Brass 
Aluminum, and German Silver. Machin 
ery Name-Plates 136 cents per sq. inc 


PECK’S PATENT 


DROP PRESS, 


MANUFACTURED BY 


MINER & PECK MFC. CO., 
NEW HAVEN, CONN. 


Reol’s Force Blast Rotary Blower. 


FOR 


POUNORIES, SMITH SHOPS, Euaueattc 
BES, VENTILATION, ETC 


te & 


SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 








Best Mechanical Construction. 


P.H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


§. S. TOWNSEND, Gen. Agt.\_, 168 & 165 


Washington St 


COOKE & C6., Selling Agts.) NEW YORK. 


In Writing Please Mention This Paper. 
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COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING Dry STEAM 
AND REM VING 
WATER, OIL, GREASE 
And Other Impurities from 
Exhaust Steam, 


30 DAYS TRIAL. 


Efficiency Guaranteed. 


Send for Cireular and Price List, 


Harrison Salety Boiler Works, 





MOFFET PORTABLE DRILL. 









UNSURPASSED Weighs 42 Ibs, and 
ASA 144 inches diam- 
eter. 


REAMER. 


Will work in 
any position. 


Runs with | Steam 
-—OoR— 
Compressed Alr. 


~ J. G. TIMOLAT, 


59 S. Fifth Ave., 





Germantown Junction, Phila., Pa, 





NEW YORK, 








Manufacturers of 


Portable Drills, Hand Dril 


Presses and other machinery. 


ELECTRIC GENERATORS 


Complete Power Plants. 





York St, & Sedgley Ave., Philadelphia, 


Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS,ca°7r"drivtne 


Machine Tools, Cranes, Rlevates: 


& 60, 


Is, Boiler 


s, Pumps, 


For instal- 
ylation of 





The ONEIDA MFG. CH 


ONEIDA, N. Y., U.S.A 


MANUFACTURERS OF 


LATHE AND DRILL CH 


THE MONARCH CHUCK has the quickest reversing jaws 
Patent V hole in nut 
pulls jaw close to face of chuck when gripping. Most durable and 
Write for Catalogue. 


ever invented. Single piece of matal in body. 


c vonventent chuck in the market. 


UCK CO,, 


UCKS. 











NORTON 


BNINY WEEE C0, 


WORCESTER, MASS. 
Send for Illustrated Catalogue. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 







> Gini 


SEND FOR CATALOGUE. 











MARIS AND BEEKLEY, 







2343 & 2845 
Callowhill St., 
PHILADELPHIA, PA. 











Send for Circulars 
and References. 





HIGH SPEED POWER 


oe CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR. 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts, 

PHILADELPHIA, PA. 





LATHE 
Center Grinder 


For truing Hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg: 
ulated machine shop. 

Write for prices to 


Trump Bros. Mach. Co. 


Wilmington, I Del, 

















FOR SALE BY 


Chas, Churchill & Co. Ltd., 


21 Cross St., Finsbury, 
London, England 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE Co., 
302 Peach ae) 







ERIE, PA The cut represents 
our Stationary and 
4 Portable Key + Seat- 
= ing Machine which 
—] fully meets all the 
= requirements of a 
= machine shop, They are furnished 
=] with one, two or three Arbors as 
~~ desired, to cut any width of key-seat 
= up to % 1-2 inches wide. ’ 
wa 115-16 inches Arbor works 
i) in all bores from 1 15-16 
Fe] inches to 3 inches diameter, 
wa ities and cuts seats 12 inches 
long. 
2 7-16 inches Arbor works | in all bores from 2 7-16 inches to 
6 inches diameter, and cuts seats 16 inches long 
4 7-16 inches Arbor works’ in all bores from 4 7-16 inches to 
14 inches diameter, and cuts seats 6 inches long. 
With an attachment for the purp eats can be cut in holes 
as small as 1 inch diameter, by one , passa 2 0 » cutter, 





If the work is heavy and too large 
can be de tache 


yn machine 


p it 
d from stand and used as portable machine, 





AAA eA naanaaaay 
Dixon’s Silica 


Graphite — 
Paint 


Will’ preserve a roof for TEN to 
FIFTEEN YEARS— perhaps 
songer, Without repainting. 

Unequaled for SNOKE STACKS, 
BOILER FRONTS, Etc, 


Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE C0.,, Jersey City, N. J. 
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SCVVVVVVVVSSGVASE,D 
7 ©6©COILS and 
BENDS of 
IRON, 
BRASS, 
and 
COPPER PIPE 

of every 
description. 


The National Pipe Bending Co. 
% 62 River St., New Haven, Conn. 
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MACHINIST 
JAWS REVERSIBLE. 
Made in Twenty-two Sizes, from 


i iv : RO V rc D 4 inch to 42 inch inclusive. 
ct. INDEPENDENT “2: 


DURABLE, and CHEAP. 


Heavier than any other Chuck made. Send for 60-page 
The E, Horton & Son Co., Windsor Locks, Ot., U.S.A, G bea U C om 


Catalogue description of all classes of Chucks. 
OR, CHAS. CHURCHILL & CO. LTD., 21 CROSS ST., FINSBURY, LONDON, ENGLAND. 


NOTICE 


We have just added to our line of patent eg Plate Jaws an 8 inch. 
in stock three sizes—8 inch, 10 inch and 12 inch 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTFORD, CONN, 
LATHE AND DRILL CHUCKS. 
and then price. We have made im- 


luis 1 Soreeees which greatly increase 


_E Bie ot and accuracy of our 
: tools. Please investigate our claims, 
We carry a large variety in stock, 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue! 





We now carry 





Buyers should note quality first 









SECTION INDPT: 


PEQ DRILL. ‘ 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT 





SKINNER 


sCHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS, 
—Also, DRILL CHUCKS 
SKINNER CHUCK CoO., 
NEW BRITAIN, CONN. 


{<2 


> CHUCKS 


<<«-) 


- ALL STYLES. 

NEW REVERSIBLE JAWS 
(DOVETAILED). 
New Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CONN. 


"hu F ks The NATIONAL. 


INDEPENDENT, 
Strongest. Easiest to change. 


UNIVERSAL, 

COMBINATION. 

Jaws (patented) ain 5 changes including every possible 

desired position, KW ¢ CAT x JOGUE, illustrated, sent 
WM. WHITLOCK, MANUFACTURER, 

132d Street and Park Ave., New York City. 


SWEETLANG 





Send for CATALOGUE. 








Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. S. A., fo. free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills, 
FOREIGN AGENCIES: 
Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonne nthal, or., Nueu Promenade, 


Berli 1. Germany ; Se ae, a nthal & Co., 85 Queen 
Victoria St., L ondon, , England. 


Cranes 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE COURT, CHICAGO. | —" 


Best finish. Reversible 
free. Liberal icamhe Prompt shipment. Address 





Jordan Flaner Chucks, 


SEND FOR CIRCULAR. 


4 Wayne St. 
WORCESTER, MASS, 


HERSHELL FLUE WELDER 


Will weld any size flues 
in superior manner, the 
weld being 
perfectly 
smooth in- 
side and 
out. Welds 





— 


aN 
























200 loco- 
motive flues per 
day. 


Send for circular 


HETHERINGTON 
& BERNER, 

Indianapolis, Ind. 

ada 





ARTHUR'S PATENT, 1891. 


ARTHUR'S “UNIVERSAL” ROPE GRIPS, 


For attachment to hand rope of any kind of hoist, 
Fitted with ‘* Arthur’s Swivel’ Journal Boxes 
Illustrated Catalogue on application. 


THE ARTHUR CO., General Machine Works, 








86 JOHN ST., NEW YORK. 
GIANT KEY SEATER. PATENT UNIVERSAL 
Rack- Key-making Machinee. as ad E W- CUTTI Ne 
VALLEY MACHINE CO, 


CENTRE, DEPTH. ANGLE, 


sano TWIST DRILL GAGE 


SAGINAW, MICH 

The Falls Rivet & Machine 
Co., of Cuyahoga Falls, V., 
have a Key Seater made by 
another firm, say the Giant 
is the best Key Seater on the 
market. The Marinette Iron 
Works at West Duluth, expe 
rienced with other Key Seat 
ers, say the Giant is superior 
in every respect. » H. 
Brightman, Pres. Brightman 
Machine Co., Cleveland, 
Ohio, says he is personall 

S familiar with the princiy 
m= Key Seaters, and that the 

Giant leads them all. 

: Charles Churchill &6 o., Limited, 


J WYKE & CO E Bosron,Mass 


MFR'S FINE MACHINISTS TOOLS 
SEND FOR LISTS 


CHAS CHURCHILL& CO.,LTD, AGTS 
21 CRossST. Finspury, LONDON ENG, 








Back Volumes of the 
AMERICAN MACHINIST 
for 1880, ’82, °83, 84, °55, '87, 88, °89, 90, 91 and ’92. 

A FEW MAY STILL BE HAD 
Address AMERICAN MACuINtsT, 203 Broadway, N. Y. 


HYDRAULIC )ACHINERY, 


PRESSES, PUMPS, PUNCHES, 
SS 





LONDON AGENTS 
2c Toss St., Finsbury, E. C 


















JACKS, VALVES, 
FITTINGS, PACKINGS, 
ACCUMULATORS, 


TheW.&S. Hydraulic Machinery Works, Fi ) 


H)) 7 
WATSON & STILLMAN, Proprievors, | 








Hydraulic Screw Punch. 24, 206, 208 & 210 East 43d Street, 


NEW YORK, 


Hydraulic Cup Pace eink 





AMERICAN 





MACHINIST 


or 
a—ty 


APRIL 18938 











Machine 





METAL WORKING 
MACHINERY. 


STEAM ENGINES, Etc. ° 


Tools, 





SPECIAL 


10 ft., 12 ft., 14 ft., 16 ft., 


WHEEL AND ARMATURE 


LATHES. 


PAWLING & HARNISCHFEGER, 
Milwaukee, Wis. 
»C.H.BAUSH & SONS, 


HOLYOKE, MASS. 


Manufacturers of 


POST, 


a nUNFENDED 
Melba 


From the 
= smallest to 
" thelargest, 


BOSTONSY eRe <aeew “WER = 2 WORKS 


35 Hartford St., Boston, Mass. 

















Book on Gears, 170 Illustrations, $1.00. Job Gear Cutting 
of all kinds. Spur, Bevel, Spiral Ratchet, Worm-Rack, 
Elliptic, Index lates, Noiseless Fiberoid G ears,etc. Very 
small or large, Send k wr Catalogue. 1100 sizes of Gears. 








A. FA L K E N A U, 
1 ith Street & Ridge Ave., Philadelphia’ Fa., 


MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 


GRINDING MACHINERY, TRAVEL- 


ING CRANES, ETC. 
Special Machinery designed and constructed, 


fs HAMILTON 
\f MN TOOL Ot, 


N. E.Cor, Water & Market Sts., 
H i) Hamilton, Ohio, U.S. A. 

: Tn. y MODERN 
5 : 16’", 22’’, 26’’, 32” and 36’ 

Back Geared ona Power Feed 


DRILL PRESSES 


a A SPECIALTY. 
Se yet 













SECTION-LINED PAPER. 


We are manufacturers of 
Section-Lined Paper, same as 
used by Brown & Sharpe Mfg. 
Co. Sample sent on application. 


THE J. C. HALL COMPANY, 


Lithographers, Printers, Binders, 
60 WEYBOSSET ST., PROVIDENCE, R. |. 














? Patent Cut- 
ting-off and 
= Centering 
= Machine. 


Sizes, 2’’, 3’, 4"; S”, 6’ 
MADE BY 
HURLBUT, ROGERS 

MACHINE CO. 
South Sudbury, Mass. 
Mg Chas. Churchill & Co., Ltd., 
zs Agents, 21 Cross St,, London, 
England, 








™—— GOBRESPONDENCE SOLICITED. 
HURLBUT’S 






— Send for 








GAS 


Send for Catalogue. 
operation requiring high, ewem and controllabk« 


temperature. 


No. 80 NASSAU ST., NEW YORK 


AMERICAN GAS FURNACE CO.. 


OIL GAS PLANTS 


AND 


BLAST FURNACES, 


Estimates made for any mechanica 





THE INGERSOLL MILLING MACHINE C0., 


ILLS. 


15 in., 22 in., 24 in., 36 in. Slab Milling Machines. 


ROCKFORD, 


zontal Boring Machines. 
36 in. 


Weight, 22,000 lbs. 


Milling Cutters of any Size or Shape. 





PAT. DEC. 24,1889 


x36 in.x8 ft. Slab Milling Machines. 






Hori- 


—— >> 


Seste 
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BICKFORD 
Drill and Teel Ci. 


BUILDERS OF 


UPRIGHT RADIAL 


AND 


Universal Radial 


DRILLS. 


Boring & Turn- 
-« ing Mills. 
= 3 PIKE STREET, 
CINCINNATI, O. 








EVERY 


MACHINIST SHOULD HAVE 


OUR CATALOGUE. 


It is a 704 page cloth bound book. A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re- 
funded with first order amounting to $10.00 


MONTGOMERY & CO., 


105 FULTON STREET. 
NEW YORK CITY. 








TAPPING 
j Leland Tapping Attachment, 


HAMPDEN TOOL CO., 


HOLYOKE, MASS. 
PRICES REDUCED. 


* DOES NOT BREAK TAPS 


Can be operated by any one. Require 
adjustment from one size of tap to ano 
7 Is free from all adjus table ric stions Pe ha 
require scientific treatment continually. 


Send for Circular. 
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Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





STEEL BALLS 


1g’ to 2’ in stock 
to order. 


<, sizes to 4” 


Circular and Prices on Application. 


Grant Anti-Friction Ball Co, 


Fitchburg, Mass,, U. 8, A. 














BOYNTON & PLUMMER, 


WORCESTER, MASS. 
Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


cHas. CHURCHILL & ( & 00,, Lt'd, 
21 Cross St., Finsbury, London, 


D. SAUNDERS: 





SEND FOR CIRCULAR. 


21 ATHERTON ST., 
Yonkers, N. Y. 
MANUFACTURERS OF 
Pipe Cutting, 


THREADING, 


Tapping “Maine. 


SONS, 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 


with strength and lightness. 
No loose ~ a A to become detached and mislaid. 
friction of parts than any other pipe cutter made. 


Easily adapted to various sizes of pipe. 
All wearing surfaces are of tool steel hardened. 


Rolling instead of sliding motion. 
Less 





““PRACTICAL MANAGEMENT OF 





1 DYNAMOS AND MOTORS.” 
Illustrated. 
ost ELECTRICAL REVIEW. 


13 Park Row.N. Y. 

















NEW PATTERN 30-INCH ENGINE LATHE 


MADE BY 


FD, REED &C0,, 


WORCESTER, MASS. 


== 


SELLING AGENTS: 


Manning, Maxwell & Moore 


ill Liberty St., New York, 
and 60 So. Canal St., 
Chicago, Ill. 











BORING AND 


TURNING 
MILLS, 


4,6, & 6 Ft. Swing. 
H. Bickford. 














NEW HAVEN MANF6. CO. 


NEW HAVEN, CONN. 


AON-WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 








American Standard Gauge & Tool Works, ; 


WILMINGTON, DEL. 


ADJUSTABLE BLADE REAMERS 


4 in. to 2} in. 
JAMES A. TAYLOR & CO. 











The. ~ Pincinnati Milling Machine. re 


«££ oa ene 2 


| me i , UilVERSAL CUTTER. 
| eS; 6 \REAMER GRINDERS. 





| duslogue 9 berets ca mal CHT aval avat-Wi a 


‘eS 


THE — DRAW STROKE TRIMMER, 


An Indispensable Tod) 
for all ench Wood. 
workers, Latest and 
Best Design. Infringers 
Prosecute Trial, not 
orders, solicited. € 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & co., 
Manchester, England. 








CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, | ° 


DETROIT, MICH. 


BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


Price, $10. NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 
SEND FOR CIRCULAR. 






















VERrto aL Dritt Pres 
ch swin Radial Drilis ayes 1o0f 
wing Be viler Mak« ors’ Dr ills Briltre 
nd Ship Builders’ Drills, Gan ed ibe ' 
and ¢ oehe r Drilling Machinery. Bs ne 
L athe 12 to 24in. swin Se ry for 
Gasain gue . 








PRENTICE BROS., 


WORCESTER, MASS. 





2 BY 24 FLAT TURRET 
OB LATHE. 








- rt. ' Send for 
= 4 CATALOGUE  ) 
— for °92. 


JONES & LAMSON MACHINE CO., 


Springfield, Vt., U. 8. A. 


GEO. 0. WALCOTT & SON, 


Manufacturers of 


LATHES 
SATE, 





















JACKSON, 
MICH. 
fee Write us for Photo 
2 and Prices. 
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FOR HAND OR POWER, 
MALLEABLE IRON PIPE VISES, 








CURTIS & CURTIS, 
66 CARDEN ST., BRIDGEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 





WE ARE BUILDING SMALL 
COMPOUND YACHT ENGINES 


OF UNUSUALLY FINE DESICNS. 


WE ARE IN A POSITION TO BUILD 
SMALL AND MEDIUM SIZES OF YACHT ENCINES 


YACHT ENCINES. 


AT VERY SHORT NOTICE. 


W. D. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 





SEND US A POSTAL NOTE 


DON’T SEND US 


ANY STAMPS) 





ve will send you by matl, prepaid, a sample 
\@ >» Y ne OA VAT ~ 
ONE-INCH “SKELETON” PIPE DIE. 
HER 2% square by % thick, or 2% square by 3 
~which may be returned to us tf not satisfactory 
ts @ cheap and simple plan to learn all about a 
far too good for you to be ignorant of—that ts, tf 

«Se any pipe-threading tools. 
PANCOAST & MAULE, 

Philadelphia, U.S. A 





~ 























IF YUU BUILD MACHINERY 


THE WOODRUFF SYSTEM 


OF 


KEYING 


WILL SAVE YOU 


From 50 to 75 per cent. 


On the Cost of your Keying. 
SEND FOR CIRCULAR. 


THE WOODRUFF MFG. CO., 


HARTFORD, CONN. 






MULLER LATHES 


——, 


" PATENTED. 
s/ With New and Valuable Features. 


ADFORD MILL Co. 


Sth and Evans, CINCINNATI, O. 
London House: CHAS. CHURCHILL & CO., Ld. 
21 Cross St:, Finsbury, London, E. C, Eng. 











BARNES’ 
New Friction Disk Drill 


FOR LICHT WORK. 


Has these Great Advantages: The speed can be 










instantly changed from 0 to 1600 without stop- 
ping or shifting belts. Power applied can be 
graduated to drive with equal safety the 
smallest or largest drills within its range—a 
wonderful economy in time and great saving 


in drill breakage. Send for catalogue. 

W. F. & JNO. BARNES CO., 
1996 RUBY ST., ROCKFORD, ILL. 
ENGLISH AGENTS, 

CHAS. CHURCHILL & CO., Ltd. 


21 Cross ST., FINSBURY, 








LONDON, E. C., ENGLAND. 
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WM. SELLERS & C0,, Incorporate, 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
= Pulleys, Hangers, Couplings, Ete. 
INJECTORS FOR ALL CLASSES OF BOILERS. = 











Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 


ALSO 
POWER CUSHIONED HAMMER. is 
Send for New Catalogue. — 







The LONG & ALLSTATTER ia 


HAMILTON, 
OHIO. 








‘Horizontal Punch. 








The DETRICK & HARVEY 


MACHINE CO., =, 
Baltimore, Ma. = 


Foe ln i 







4 Tho Open Side 
‘> lron Planers. 


sag WRITE DIRECTLY TO US FOR 









CATALOGUE AND PRICES. 



















By J.G. A. MEYER. 


This valuable series of 98 articles 
faving been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, for 76, 
or single copies, 5 cts. each, post pai 





American Machinist, 
208 BROADWAY, 
NEW YORK. 


RACTICAL Order now before ou stock | “BA AODERN LOCOMOTIVE 
DRAWING.” pone ony CONSTRUCTION.” 


By J.G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist 
them wa be sent by mail to any 
in the U.S., Canada or Mexico, aes 
or single copies, 5 cts. each, postpai l 


containing 
5.30, 

























STARRETT’S 


FINE 
) TOOLS 


Warranted Accurate—Best in 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 
L. S. STARRETT, 
Atkoi, Mass., U.S. A. 
Lonpon AcGents: Chas. Churchill & Co., Ltd., 
21 Cross St., Finsbury, E. C, 





oTHER 


iL TOOLS 


»acuT CoN P 
FeRF Ba ata 


PRE? wigan 


eo 


THE STANDARD REYOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 








Provivence, R. I. Boston, Mass 








Send for <jam 


oF ccson 2,000 
Revolutions 





Patent Stop Motion. 


. NEW PROCESS RAW HIDE CO., 





THE DAvioSOn STEAM PUMPS AND PUMPING ENGINES, 
“a BEST MADE  sivitth 


SITUATIONS 
Manufactured by 


M. T. DAVIDSON. 
PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


7 LIBERTY STREET, NEW ¥ One, 
BRANCH OFFICES: [7 GUiVEn STREER. Boston 


THE MILLER STEAM PUMP CoO., 


MANUFACTURERS OF 


1 STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPEGIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. 
Discounts and Terms on Application. 









DIXON, 
ILL. 





1OxGxXIZ —— 


QXVex 2ve 





jee S&S dati eawta GLAND 


LIFTING LOCOMOTIVE INJECTOR. 


Operated by one movement, its combining tube being 
adjusted by a lever which. regulates the quantity of 
water; also closes the overfltw when using the In, wo & 
as a heater. Superior to any other for Locomotive use. 


Send for new 1892 Catalogue, containing also useful general in- © 
formation on use of Injectors. 


RUE MANFG. CO., 118 North 9th St., Philadelphia, Pa. 








see WHI Sil TO} 
SPENBERTHYANJECTORICOMIEE ee ROT MC on 


an ay \ BEVEL GEARS, 


Cut Theoretically Correct. 
MACHINISTS’ SCALES, 


19 For particulars and estimates apply to 
HUGO BILGRAM, 
PATENT END GRADUATION. G 
We Invite mnie for ot bomaree ie all hers. 


MACHINIST, 
EVERY SCALE GUA 


. BREHMER 'BROS., 
COFFIN Hy LEIGHTON, SYRACUSE, 'N. Y. 440 N. 12th St., Philadelphia, Pa. 
STRANGE, BUT TRUE!! 


FE, c. youn vie Sleens 
athes, Engine Lat 
Naz Mew Process Raw Hive Qrans|cnane kno Sumonce. 


SHEARS AND PUNCHES. 
MACHINERY WORLD. 


yworo. iUaimala OIE) 


any Metal. ENCINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 
MACHINE MOULDED GEARING 


SPECIAL, FACILITIES FOR THE 


HEAVIEST CLASS colt WORK 


BALTIMORE, 

























No 


They require 

——s 

Le Lubricant. 
They are Noiseless 

and Clean. 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N./Y.,U.S.A. 









































15-INCH PILLAR SHAPER. 


Guaranteed strictly 
to the 
work 


Machine Shops, 


—_2ee 


in every way. 
The 25 inch is adapted |. 
heaviest class of |. 
in Iron and Steel 
Mills, Engine Works, and 


CHAS. CHURCHILL & CO., Ltd, Agents, 
21 Cross St., Finsbury, London, England. 


MHENDEY MACHTITE CO. 


TORRINGTON, CONN. 


MANUFACTURERS OF 


IMPROV ED 


PILLAR SHAPERS. 


15 incH To 25 INCH. 
Heavy, Powerful and 
Rapid Workers. 





first-class [{ 





etc. 








25-INCH PILLAR 
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SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
=r HiGH-PRESSURE BOILERS. 

= Complete Steam Power Plants of Highest Attamable Efficiency 
Address BUCKEYE ENGINE CO., Salem, 0. 


Or SALES ACENTS: 


» v. rears No. 10 Telephone Building, New York Cit 
S SALES AGERCY. EB; _W. ROBINSON, 97 Washington St., Chicago, lis 
ISH, No. 61 First St., San Francisco, Cal. 

J. M. ARTHUR & CO., Portland, Oregon. 


SA SULINE ENGINES. 





NCKEYE ENGINE CO. 

. CRETE. FGI John Hancock Bld’g,. Boston, Mass. N 
A SBINSON & CARY COMPANY, St. Paul, Mian. A. L. ¥ 
4. M. MORSE, 511 Commercial "Building, St. Louis, Mo. 





OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 







Giants in Strength. 


New York Agency, 18 Vesey St. 
& : y t Costs only 10 cents a Dey 


35,000 SOLD. 


= & 
43d & Walnut Streets, 151 Monroe Strest, = a Yorks Portable 
Philadelphia. Chicago. = = \ tat arfs in size pew 
< 


DE) per H. P. to run them, & 
y scarcely any attention. 


v EVERY ENGINE GUARANTEED 


Write for particulars 
‘4 and testimonials. 


THE VANDUZEN GAS & 
yeme GASOLINE ENGINE CO. 
> CINCINNATI, oO. 





Mention 


FOR USE WITH 


) COAL GAS, 
NATURAL GAS, 
. PRODUCER GAS, 
: OR GASOLINE. 


COMBINED 
“OTTO” GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
otner Gas Engine doing the same work. 





_. AMES IRON WORKS, 
72 OSWECO,N. Y. 














FRISBIE FRICTION 
PULLEYS » CLUTCHES. 


THE D. FRISBIE CO., 


203 BROADWAY, NEW YORE. 


CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


tayi HANDSOME CATALOCUE FREE. 
ae 7 THE CONOVER MFG. C0., 95 Liberty St., N.Y. 


ERTAIN PLACES AND PURPOSES QNE VALVE ANSWERS BETTER 
There is no valve on the market better adapted for Traction, 
Hoisting and Yacht Engines, Steam Shovels, Saw Mills, Pile Drivers, 
Steam Hammers, etc., than “* LUNKENHEIMER’S LEVER THROTTLE 
VALVE.” Adopted and highly indorsed by numerous Engine Builders 
throughout the United States. Fully warranted and satisfaction guar- 
anteed, 

For sale by Leading Dealers everywhere. Send for catalogue of high 
grade Valves, Whistles, Lubricators, Oil and Grease Cups, etc., and 
mention AMERICAN MACHINIST. 


THE LUNKENHEIMER COMPANY, 


SUCCESSOR TO 
THE LUNKENHEIMER BRASS MFG. CO., Cincinnati, Ohio, U. S. A. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR BRONZE SMELTING CO.LIMITED 
512, ARCH ST. PHILADELPHIA PA.U.S.A. 


‘ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 


Makers or “ELEPHANT BRAND PHosPHor-Bronze. 


LONERGAN’S SPECIALTIES 


Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
‘‘ Clipper ’’ Injectors, and other Steam Appliances. 


J. E. LONERGAN & O., 211 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 





plest and Cheapest Gas Engine known. Speed can be changed 
while running. Send for Circular. 
BACKUS w ATER MOTOR CO. ,Newark,N. J. 
lso Mfrs. VENTILATING FA 














FOR CE 
THAN ANY OTHER. 











All GENUINE 
INGOTS & MANUFACTURES 


BEAR OUR 
REC.TRADE MARKS. 


ae 
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"MANUFA ay a ae : 
___ OF IMPROVED 


CORLISS; STEAM ENGINES f 
— IN pout Se 
OR [amecere Pow 














FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


3) ENGINES 


) WESTON ENGINE cO., 
PAINTED POST, N. Y. 


re. PRESENTATIVES. 
==" JULIAN SC HOLL & CO., 126 Libe-ty St., N.Y. 





WAY? er ISBORO, 





(Tandem Compound.) 


WESTON 


HIGH PRESSURE BOILERS ib 


AND 





AUTOMATIC 
WiIGit SPEED 








OMPLETE POWER PLANTS” “int GEO. D. HOFFMAN, 82 Lake St., Chicage. 
; H. M. SCIPLE & CO., 34 & Arch Sts., Phila, Pa 





IGH GRADE AUTOMATIC CUF-OFF ENGINES. SIP Tanner ners 


No other enginehasa perfectly balanced valve. POUNDS 


OUR. GUARANTEE.WHO DARE MEET IT 


The engine shall not run one revolution slower 
hen fully loaded than when running empty,and 4 mduc- 
tion of boiler pressure fiom the greatest to that necessayy)., 
to do the work, will not reduce the speed of engine one 
revolution. Any engine failing to meet this guarantee 
becomes the property of the purchaser upon pay- 


ment of one dollarr Send for Catalogue. 
Branch Off; (l41 Liberty St. New York. ALY. i H. “ME Ewen irc @ 
FONCKUTTICES,) 412 Wask ington Avo. St.Louis, \o. PIDGWAY, PA. 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 








165 Washington St., N. Y. | 28 W, Randolph St., Chicago 
46 N.7th St., P hilade Iphia. | 99 ist Ave., P ittsburgh. 
17 Haverhill St.. Boston 179 Race St.. Cincinnati 








=f} THE CASE IUTOMITI HGR SPEED GIN 


SIMPLICITY, COMPACTNESS. 


Automatic Lubrication, Perfect Regulation, 
The Latest Development in High Speed Engine Buiiding. 
BUILT IN SIZES FROM 21 to 25 H. P. 


/ Manufactured hy THE J.T. CASE ENGINE CO., 


New Britain, Conn., WM. S. HINE, Gen’l Sales Mgr. 


PIERCE & MALLER ENGINEERING CO., Selling Ag 
York and Export, 42 Cortlandt Street, N. Y. 


(CORLISS NGINES. 


HIGHEST ECONOMY. CLOSEST REGULATION. 
TANDEM OR TWIN CONDENSING OR 


COMPOUND. NON-CONDENSING. 
50 H. P. to 2,000 H. P. 
Catalogue Ready. M. C. BULLOCK MFG. CO., 


26 W. Washington St., Chicago. 


J.H.& D.LAKE CO.,Massillon, Ohio,U.S.A. 


Manufacturers of FRICTION © LUTCH Simplest, Strongest and Be a {~ 


CLUTCH PULLEY f d 


A 4 

u el 
7. starting taachiness asily ei y 
and quickly without jar.¥ 

f Send for illustrated circulars. SS . 





ents for New 































PLAIN AND SPLIT, also Plain 
and Split Pulleys, Hangers, Shafting, &c. 









. ORY TEAM. LOW WATER ALARM 


Protect your Boilers 
‘Sear’ s Centrifugal 


and your Lives. 
Steam Separator. Burn less coal, and 


have the satisfaction of 


For Supplying Cr ean anc a Dr y Steam ° ° 
to Engines, Dry Houses, étc. feeling safe, by using 
Place Separator as close to engine 
as possible, the steam taki a spiral ’ 
course between the rpg, A causes a . 
the wat to be thrown by centrifugal 
e against the outer walls, while the 7} 7@ 
A. all hole It will prove a good 


yo ~ sm ae 
an Investment, 





used in c y ’ 
ces fo r Steam 1 Ha mmers > 
Water Gas Generators, and for all pur 
ses where Dry Steam is necessary. 


\EYSTONE ENGINE & MACHINE WORKS. 


Fifth and Brttonwood Streets, Philadelphia. 








> Ashley Enpineering Co, 
136 Liberty Street, 


New Yorx City. 
Agents wanted in every State. 











P. PRYIBIL, 


498-510 W. 41st St., New York. 


MANUFACTURER OF 


Metal, Horn and frory Working Machinery, 


ESPECIALLY 





Lathes of the Most Improved Styles 
and Latest Patterns. 


EXTENSION SPINNING LATHE. 
Made in Two Sizes. 





22” Swing or 44” Extended. 


Weight 1,400 Lbs. 
27’ or 60’ as 


3,000 * AGENTS WANTED. 
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BROWN & SHARPE MEG. CO., | 
PROVIDENCE, R. I. 


No. 6 SCREW MACHINE. 


This machine is suitable for 
making studs, screws, and a large 
variety of small parts of machines, 
from the bar; also for finishing 
work held in achuck when several 
tools are required, or anumber of 
operations are to be performed. 

Diameter of hole in spindle 1°/;5’. 


Diameter of holes in turret head 114 
Length that can be milled 6’. 


Weight, about 2,000 Ibs. 


MACHINE TOOLS ON EXHIBITION 


23 South Canal Street, CHICAGO, ILL. 


FRED. A. RICH, WESTERN REPRESENTATIVE, 


NILES TOOL WORKS, 


HAMILTON, 
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OHIO. 


MACHINE TOOLS, 
RADIAL DRILLS. 


Four sizes. 







These are particularly 





well adapted to general machine shop 





work. 






Write for 
information on LABOR saving tools. 


Full line of machine tools. 
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NEW YORK, 
36 & 138 LIBERTY ST. 


CHICAGO, 
PHENIX BLDG, 


KINS DISCS £28 HIGH STEAM PRESSURE. 


ou have trouble with Discs, write us. We can furnish 
iscs, or Valves, that will be satisfactory. There are 
dealers who sell Discs as ** Jenkins,’’ when 


PITTSBURGH, 
LEWIS BLOCK. 





















If 
they know they are not genuine. 


aa > JENKINS BROS.’ VALVES ARE STAMPED with TRADE MARK. 


N STREET, N. 


4 it 105 Stik .K STREET, BOSTON. 
. ‘2 21 eos FIFTH ST., PHILA. 


& 33 N, CANAL ST., CHICAGO. 














BEMENT, MILES & CO., — 


PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER 
SHOPS, BRIDGE WORKS, ETC., ETC. 


NEW YORK OFFICE, EqQuiTABLe BUILDING. 
GEORGE PLACE, Agent, 


THE ACME MACHINERY CO. 


CLEVELAND, OH 
Manufacturers 1 


ACME BOLT & RIVET HEADERS, 

Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM CINCINNATI CENTENNIAL. 


= TURRET L LATHES 


In 4 Sizes and 
60 Varieties, 


SCREW - MACHINES 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STOCK of 


Metal-Working ~— 


Write for C ethane List, 
Catalogue and Prices. 

















. 5, 1882, 
. DEC. 4, 1883 
. ALG, 25, 1885 
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NO. 2 TURRET LATHE. 








THE PRATT & WHITNEY CO., 


HARTFORD, CONN., U.S.A. 
Manufacture Single and Double Head Milling Machines, 
used as Substitutes for Planers for heavy and rapid cutting 
in cast iron and steel. 
Circular Milling Machines for finishing grooves of sheave 
pulleys, faces and sides of large gear blanks. 
Turret Head Machines and Tools for boring and facing 
hubs, pulleys and gears; for finishing keys and joints for 
' gas fixtures, air cocks, electric apparatus, and for turning, 
forming, and threading irregular pieces of circular crogs 
section, in brass, iron, and steel. 





WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 










THE BILLINGS & SPENCER CO., 


Hartford, Conn. 


BILLINGS’ PATENT 
COMMUTATOR BARS 


FOR GENERATORS AND MOTORS 
Drop-Forged from One Piece of Unalloyed Copper 





—_ \\ 











Monitor Lathes, 
Forming Monitors, 








Screw Machines, 


Boring Mills. 


SEND FOR CATALOGUE AND PRICES. 


Warner « SWASEY, 


CLEVELAND, OHIO. 


IRON & BRASS-WORKING MACHINE TOOLS 


Turret Engine Lathes, 
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ng. Cuts, Photo, 
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Manufacturer of ENGINE LATHES 


& from 17 to 50 in. swi 
* and Prices furnishe 
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RAILWAY and 
ACHINISTS’ HINISTS’ 


The Celebrated 


F. E. REED 
16-inch Swing 


MANNING, MANUVELL & MOORE 


Manufacturers and Dealers in all kinds of 


TOOLS AND SUPPLIES. 


Engine Lathe. - 








111-113 LIBERTY ST., NEW YORK. 
We carry tho largest line of Tools and Supplies in the City 





PRICES REDUCED 


Ais, Wd L DRILLS. 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y.- 











WORCESTER, MASS. 


3), 


WYMAN & GORDON, 


F. 





ROP FORGINGS, 


B. ALLEN, 
J. B. PIERCE, 


SECRETARY 


J. M. ALLEN, PreEsIDENT. 
WM. B. FRANKLIN, Vice-PREsIDEN’. 
SECOND VICE-PRESIDEN1 
y & TREASURER. 
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SPUR- AND SPIRAL-GEARED 


(‘“SELLERS’ MOTION ’’) 


ANE 


MADE BY 








The G. A. GRAY CO., 


477-483 Sycamore St., CINCINNATI, O. 





20 SIZES. 
From 22/’x22"’ 
to 96x72 
jlength. 


ad 


any 









SEE 


OUR ADVERTISEMENT, 


PAGE 18. 
TH= HENDEY MACHINE COMPANY, 


TORRINCTON, CONN. 








J.M.CARPENTER =. 





LAIGHT AND CANAL STS., 
NEW YORK. 


THE GARVIN MACHINE CO,, 





PAW TUCKET.R. I. 


TVET UURRTEDE 


Phalii 


Manufacturer 
—of— 


APS & DIE 









